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Improved Machine Tools. 


We represent on this page a radial drilling 
machine and a twist drill grinding machine, 
and on page 2 a small engine lathe, from the 
machine tool works of William Sellers & Co., 
Philadelphia, Pa. 

In the drilling machine the arrangement 
is such that the drill can be expeditiously 
brought to the work to be drilled, the latter 
being situated upon the base of the machine 
or upon the top or side of the slotted table. 
To accomplish this the swinging arm is 
hinged to the saddle, and the latter is fitted 
to slide freely up and down on the face of 
the column, being moved in either direction 
by power. The distance apart of the jour- 
nals upon which the arm swings provides for 
rigidity in that respect, while the length of 
the saddle is such that, being accurately 
fitted to the column, it is not necessary to 
clamp it in its varied positions. 

The drill spindle, of cast steel, is counter- 
balanced, and carried close to the face of the 
swinging arm, It is moved toward or away 
from the column by means of a spiral pinion 
and rack. 

The cone pulley is convenient for shifting 
the belt for different speeds, and from it 
the belt is led over guide pulleys, so as to 
drive the spindle without the intervention of 
gearing. The ‘‘ Sellers” feed discs are used, 
giving the usual variety of feed. The ad 
justments of feed, throwing in and out, back 
gears, etc., are as quickly made as in a 
lathe. 

The drill grinding machine is provided 
with a peculiar two-jawed chuck, operated 
by the hand wheel A. The drill to be ground 
is held near the lip by these jaws, a notch in 
the latter, against which the edge of the 
groove abuts, providing for holding it in the 
correct position. At the shank end the drill 
is held by means of the center B, attached to 
a sliding sleeve. The emery wheel is jour 
naled in the frame C, the lower part of which 
forms a water tank. A casing entirely covers 
the emery wheel, except for a small space on 
the side, against which the drill comes in 
grinding. This frame is rocked forward 
towards the drill to be ground by means of 
the handle D, and is returned by means of a 
lever and counterweight. From the water 
tank water is constantly supplied to the 
wheel by means of a small endless belt. 

The drill being in position, the emery 
wheel is carried forward by the handle, and 
adjusted to cutting contact by means of the 
hand wheel £. For backing off, or giving 
clearance, the lever F' is brought forward 
against a stop, and being released returns to 
its normal position. 

The engine lathe is a 12” swing, embracing 
some recentimprovements over those formerly 
built by this firm, One of these is the bring- 
ing the operating mechanism into a position 
more convenient for the operator, and another 
an improvement in the device for locking 
the dead spindle. Formerly this spindle was 
clamped at the front end only by the use of 
a concentric split taper collar or bushing, 
which being drawn into a correspondingly 
tapered section of the hole through the head- 
stock, closed the collar rigidly over the spin- 
dle. While this locked the front end cen- 
trally, when the back end and the hole be- 
came worn, it still left the spindle free to 
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move to an extent equal tothe amount of the! The Cleveland, Akron and Columbus! 


looseness at the back end. Railroad counts itstime from 1 to 24 o’clock,. 

In the present arrangement the spindle is 
clamped by sleeves at both the front and 
back end of its bearing, thus correctly cen-| An association has been formed to intro 
tering it, and holding it quite rigid and in duce, foster and develop the American tin 
line. This arrangement also makes it pos-| plate industry, and to endeavor to have such 
sible to provide for the spindles of all being laws enacted as will afford adequate pro- 
made interchangeable. The spindle is, tection to the business. Wm. J. Lewis, of 
locked and unlocked by the simple motion of Pittsburgh. is president, and W. E. Crone 
the handle shown. 
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meyer of the same city, secretary. 


Cost of Machine Shop Products. 


By A GRADUATE OF SACKETT’S SHOP. 

IHlow many machine shop proprietors are 
there that know just how much their pro 
duct costs them’? No doubt they all know 
how much they pay for labor and material 
on certain jobs, and on machines that they 
make a specialty of building, but there are 
very few of them that know what the shop 
expenses are ; or to put it more plainly, how 
much it costs them to run their shop after 
they have paid for labor and material, and I 
don’t believe there are very many of them 
that know what items to charge to shop ex 
penses, 

I am not speaking of the large manu- 
facturing establishments with their excellent 
systems of book-keeping and time-keeping, 
because these are very few as compared with 
the hosts of small shops throughout the 
land, 

It is of the small shops I speak, many of 
the proprietors of which are young men just 
starting independently, and having worked 
hard in the shop have had no chance to gain 
business experience. 

Let us now consider what properly belongs 
to shop expenses. First there is interest on 
the capital invested. Next comes the de- 
duction to be made for wear and tear of 
machinery and tools. This latter is one of 
the most important things to be considered 

| by shop managers in computing their run- 
| ning expense accounts, After this come the 
| following, viz. : 

| Wages of engineer, laborers, clerks and all 
| non producers, including the proprietor him- 
| self if he does not work in the shop ; coal 
i burned; oil and waste used ; insurance ; 
\freight and cartage ; rent ; advertising and 
| traveling. 

By keeping separate accounts of the above 
items the shop owner will be enabled to tell 
at the end of the year (by adding them 

|together) what it costs him to run the shop. 
This can be divided by twelve to show the 

| running expenses for the month, or by fifty- 
two to show them for a week. 

In regard to the depreciation of value of 
| machinery and tools from wear and tear and 
/by becoming out of date, I will say that 
|from my own experience and from what I 
|have learned from other successful men, 
that the minimum amount charged for wear 
j}and tear should be takem at 10 per cent. on 
| the value of the plant.“ * 
| Many argue that this is an excessive 

amount to charge against the shop earnings 
for the year, and that if they followed that 
plan they would make no money. I simply 
assert that if shop owners do not do some- 
thing of the kind they will find themselves 
|some of these fine days witha lot of old 
| worn out machinery and tools on their hands 
and no money to replace them again. If 
| proper deductions are not made for wear 
| and tear, where is the allowance to be made 
for the thousands of taps, drills, reamers and 
other small tools that are daily broken by 
legitimate use or by carelessness, and where 
is the money coming from to buy the new 
ones to take their places ? 

Shop ownezs should bear in mind that in 
deducting 10 per cent. annually from the 
value of their plant, they do not spend any 
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more money than if they deducted nothing 
from it. 

One great advantage, particularly to new 
beginners, is that by taking off a good slice 
for wear and tear, they do not deceive them- 
selves by thinking they are making more 
money than they actually are making, and if 
they are deceived in the other way there is 
nobody hurt. 

Suppose an owner reduces the value of 
his machinery and tools to nothing on his 
books. At the end 
years, and by actual appraisement they are 
worth 
Then 
profit 
value 


of from ten to fifteen 
say one-third of their original cost. 
in that time 
his books show, plus one-third the 
of plant. 
instead of deducting a good slice for wear 
and tear, 


he has made whatever 


his Suppose, however, 
he only deducts a nominal sum, 
say 1 or 2 per cent. (as many do) and keeps 
on charging up big profits. At of 
ten or fifteen years his plant isinventoried at | 
a trifling amount below its first cost, and | 
actual appraisement shows his machines to | 
be valued in the previous case. This | 
man would be sadly disappointed were he to | 
sell out an appraised value of plant and close 
his business. Where would be all the large 
profits he had been charging up during 
these ten or fifteen years ? Don’t you think 
Mr. Editor, that when he struck the final | 
balance sheet of that business that he would | 
look at the 
profits and profits shown by his mode of 


the end 


as 


difference between his actual | 


figuring, and wonder if there was not a 
mistake somewhere ? 
Of course there is a happy medium 


between these two cases, but it is far better 
to err on the safe side than on the unsafe. 

Now that we have considered what con 
stitutes shop expenses, the next thing in 
order is to know how to keep a record of 
them and apply them to the cost sheets to 
sasily and readily show the actual cost of 
work done. 

I know of a little shop in the back-woods 
of Pennsylvania where they do some pretty 
good work, and where the proprietor 
superintendent, draftsman, book-keeper, cor- 
respondent and traveling agent all in one. 
He has found it necessary to devise certain 
systems of keeping accounts to avoid the 
necessity of clerical help. I was down at 
that shop the other day, and in accordance 
with a promise procured for you a sample of 


Is 


one of the cost sheets devised by said pro- 
prietor. 

I inclose it with this letter, and if you 
see fit to illustrate it you can use the follow- 
ing description of it : 

In the first column is placed the date of 
the ending of the shop week. In the 
second is the total number of hours worked 
by all hands (excepting engineer and labor 
ers) during the week. In the third column 
are put the shop expenses for one week. 
The shop expenses for one week divided by 
the total number of hours worked, gives the | 
average rate of expenses per hour per man | 
employed. 
In the fifth column is put the number of 
hours worked on ‘‘ this job” during the week, 
and in the sixth column is put the amount 
of wages paid for the week’s work on this | 
job. 
per man employed multiplied by the number 
of hours worked on this job during the 
week, and the product added to the wages | 
paid for the week’s work on this job gives us 
the total cost of the week’s work on this job. 
This is put in the seventh or last column. | 
Below, the sheet 
averages of all the columns, which will in 





This is put in the fourth column, 


The average rate of expenses per hour | 


is ruled for the totals and 


the course of time show the percentage of 
full time made by the men, the average | 
expenses per hour, the average of wages 
paid to each hour worked, and the average | 
value of work turned out per dollar paid in 


wages. 
Below the average space is a blank left 
for cost of material used in construction, 


of machine 
If a 
shop owner has a certain charge per hour for 
work 
is paying him or not. 


which added to the total cost 
work, gives the total cost of the job. 


he can soon tell whether that amount 


A book made on the plan of this sheet 
will, if properly kept up, be of incalculable 


Cost or 


Number of 


Average rate 


Number of Amount of Cost of the 








Date. hours worked Shop expenses of expenses hours worked wages forthe week’s work 
during the for the week. perhour. onthisjobdur- week’s work — on this job. 
week, ing the week. on this job. 
1882. 
July 27 637 130 00 20.5 78 14 21 30 20 
AH. <S.. 675 130 00 19.3 208 45 68 85 82 
ee 639 130 00 20.4 271 56 30 111 58 
a 655 130 00 19.9 157 37 2! 68 52 
24. 640 130 00 20.3 130 26 235 52 62 
31. 691 130 00 18.8 120 18 37 40 93 
Sept. 7. 700 130 00 18.6 5 37 1 30 
a ae 677 130 00 19.2 9 1 538 3 26 
4 ee 669 130 00 19.4 10 90 2 $4 
POtal.¢:. 5,983 1,170 00 176.4 988 200 87 397 07 
Average .. 665 130 00 19.6 110 22 32 44 12 
Cost of materials used— 
A UEIG, TAR GAUCY BUOELS (GR) POG «ca 6 Jip 510145 \Siavo 5 Wiad otole lo oe Balsa 4.6 9:9<9'49.09 $13 20 
8,964 Ibs. castings, @ 3i¢, °4* **; 48 set-screws, @ 7. © ** .......206 317 10 
$330 30 
SCG CL IAAP EE INO OP OEEE aa ha oir aioe aS 8k ere aS on SS ON ORES Slane 397 O07 
EL OMG CORUs 6. icce oud eeees ons ST aT eat a ee Ee site arareie Gielie $727 37 
value as a means of getting the nearest CUTTING OFF AT 


parallel case when called upon to estimate 
for a job. 
Perhaps I 
my yarn too 
some young 


have been too prosy and spun 
long, but if this will only set 
shop owners to thinking about 
what their work really costs, and stop their 
Wyckoff style of guessing at it, my aim will 
be accomplished. 


ape 


A 


One-third. 
per cent. 


One-tenth. One-fifth 


per cent. per cent. 


Without 

jacket. 72 62 55 
With 

jacket. 64 54 48 


The influence of tlie 
trated by the following example: A blowing 
engine with a cylinder, not jacketed, 32 in. 


piston speed is illus- 























12” ENGINE LATHE.—See page 1. 


Jacketing Steam Cylinders, 
A Herr Heim, has 
gathered some interesting figures bearing on 
cylinder condensation which he communi- 
1 meeting of the German 
Society of Engineers. 


German engineer, 


cated recently at : 


Ile quotes the following example to show 
the effect of jacketing on the consumption of 
steam in engines running continuously: A 
6-horse power portable engine, the evlinder 
of which was placed within the dome of the 
boiler, was run, cutting off at seven-tenths of 
Theoretically, the consumption 
of steam, making allowances for cushion, 
114.2. kilogrammes per 
was, according to the 
of feed-water 
an excess of 


the stroke. 
have been 
In reality 
weighed quantity 
159 kilogrammes, or 


should 
hour. it 

used, 
35 per 
cent, 

With a non-condensing Wheelock engine, 
having a diameter of 18” and cutting off at 
seventeen one-hundredths of the stroke, the 
excess was 35 per cent. For condensing 
engines the loss due to the greater consump- 
tion of steam is higher. 

As an average with engines running with 
five atmospheres boiler pressure, 20” diameter 
of cylinder and from 7 to 9 feet piston speed 
per second, he gives the following figures for 
the excess in the actual consumption of steam 


over the theoretical quantity ; 


| in diameter, 62 in. stroke, and a piston speed 
lof 3 ft. per second, showed an excess of 96 
| per cent., while experience with similar en- 

gines running with 7 ft. piston speed exhibit- 

ed an excess of only 70 per cent. Condens- 
ing engines waste more steam. An engine 
without a jacket, having a 20 in. cylinder, 
and running with five atmospheres boiler 
pressure, was provided with condensation, 
and yielded 1.4 times as much power as be- 
fore. At the same time, however, the excess 
of steam consumed over the theoretical quan- 


tity, which remained the same, had increased | 


| from 42 per cent. to 62 per cent., so that the 

actual gain had not been so great as the in 
crease in power would lead to believe, but 
only 23 per cent. 

These examples show the effect of steam 
jacketing on engines running continuously. 
With those running at intervals the loss is 
heavier. A two-cylinder condensing hoist- 
ing engine, with 24 in. cylinders and 41 in. 
stroke, was cutting off, by means of the ec 
centrics, at seven-tenths of the stroke, and 
by means of a gear at three-tenths. Al- 
though the weight of the rope was perfectly 
balanced, much more power had to be used, 
cutting off at seven-tenths or under, to move 
the dead weight during the first two or three 
revolutions. Then steam cut off at 
three-tenths, and from the third to the last 

' revolution the steam was gradually throttled. 


was 


Fourteen diagrams were obtained during one 
run, showing that the average effective steam 
pressure declined from 3 to 0.7 kilogrammes 
per square centimeter. The engine was 
started and stopped 26 times an hour, bring- 
‘ing up 1,450 kilogrammes from a depth of 
164.3 meters every time, the engine making 
14.86 revolutions. The time for hoisting 
was 30 seconds, while the time for loading 
and unloading was 108 seconds, or 3.6 times 
as long as the actual hoisting time. From 
the fifth to the twelfth revolution of the en- 
| gine the speed is-uniform, the engine making 
|0.8 revolution per second, while the ropes 
| have a speed of 8.8 meters per second. Cal 
culating the theoretical consumption of steam 
of the engine, it would be 338 kilogrammes. 
In reality, however, it required 820 kilo 
grammes, or an excess of 142 per cent. This 
enormous excess Herr Heim attributes largely 
to the cooling of the steam in contact with 
the sides of the cylinders and the surface of 
the pistons during the period of rest.—Me- 

chanical World. 
=— ————— 

Extracts from Chordal’s Letters. 
SUPERFICIALITY IN MACHINERY,—ADAPTING 
MACHINES THE LOCALITIES WHERE 
THEY ARE RUN.—THE FUNCTION OF A 
TEMPLATE IN DUPLICATING SHOP WORK.— 
WHAT THE GANG DRILL WILL 
MILLING MACHINES IN GANGS.—THE 
BLEM OF CHANGING THE FORM OF A 
DUCT. —STARTING BUILD A SMALL 
GINE UPON THE MANUFACTURING 


TO 
TO 


DO.—USING 
PRO- 
PRO- 

EN- 
SYSTEM. 


TO 


Mr. Editor. : 

* * * Superficiality is a terribly long word, 
but that is the name of a charge frequently 
brought against the American product when 
compared with the product of Europe. It is 
a general sort of a term, and means every- 
thing and don’t mean anything. In regard 
to machinery, it may mean not half made, or 
not half enough of it. About hke saying, 
pretty good what there is of it and plenty of 
it such as it is. 

The opposite of superficiality is thorough- 
ness, and the test of thoroughness in the 
class of machinery I am referring to, or go- 
ing to refer to, is to be made in view of an 
unmechanical class of users. 

The builder who exports machinery to, 
say the South American countries, will 
quickly hear from his sales if the goods lack 
thoroughness of construction. What would 
thorough in Michigan might not be 
thorough in Brazil. Our home machinery 
| seems to be designed for sympathetic owner 
ship and sympathetic handling. If we send 
this machinery among the Hottentots it will 
probably be good for nothing, while another 
machine of the same type, but of more 
thorough construction, will give them per- 
| fect satisfaction, Thoroughness does not 
|mean elegance of appearance or perfection 
|of workmanship, or specially heavy parts 


be 





| throughout, or an enlarged capacity ; it means 
a thorough-going, reliable thing, regardless 
| of capacity or of appearance. 


| * * * We find in Newark a fifty 
|liss engine doing its work day by 


horse Cor- 
day with 

The en 
Ship this 


| out giving any fault-finding cause. 
|gine is thorough; it is perfect. 
| engine to the mines in Peru and it will be the 
‘last one you will ship. Too much super- 
| ficiality in the engine. 
* * * The word suitability should cover 
|this whole question. «The engine in the 
|mines must be capable of producing rotary 
| motion in unskilled hands; it must not break 
|down under rough usage, and when it does 
break down it must be easily repaired by the 
talent. Mere thoroughness will not 
secure these merits; suitability guarantees 
them. 

*** The English seem to have struck 


local 


on a massive and even a clumsy system of 
design of agricultural machinery specially, 
which secures for it special favor as matter 
of export. The English portable engine has 
about it many points which would kill it in 
But, still, I think the 
governing principle of their design would 
find better 
quaintance, 

There is a class of engines built in this 


the American trade. 


more American friends on ac 


i 
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country which are not expected to run for 
more than five or six hours consecutively. 
If put to continuous work on a good, heavy 
pull, their defects would soon develop them- 
selves, and in remedying these defects we 
would probably find the engines tending in 
their form to the more clumsy English style. 
A solid, chunky marine engine on an ocean 
steamer, which must commence pulling the 
whole load at New York and keep it up till 
Liverpool is reached, is a fair sample of a 
reliable machine. Nothing nice, nothing 
delicate, nothing fine, nothing trappy or 
airy, or graceful, or beautiful; but simply 
massive chunks of the proper form which 
will stand every strain that can be imposed 
upon them. 

* * * T have been told that a celebrated 
maker of steam fire engines once said that the 
lifetime of a steam fire engine was sixty days. 
This is the most impossible statement on its 
face that I have ever heard. It of course refers 
to engines of somewhat unmodern style, but 
still the statement might bear a little investi- 
gation. The question is, would a steam fire 
engine, after sixty days’ aggregate running 
time, require for repairs a sum equal to its 
first cost? I don’t believe it would, or any- 
thing like it. At the same time, it is well 
known that steam fire engines are a short- 
lived class. In these engines we have adap- 
tation and superficiality combined. 

* * * The fire engine boiler must produce 
steam quickly, and if it would only last to 
serve at two fires, such a boiler would have 
to be used. In this, durability is secondary, 
rapid steaming quality primary; economy of 
fuel is probably not worth considering. 

* * * The modern locomotive boiler prob- 
ably represents the most magnificent advance 
in steam engineering, but take this same 
boiler and put it in a factory and it is not a 
fine sample at all. 

* * * In my last letter I had considerable 
to say in regard to the installation of the 
manufacturing system as illustrated in build- 
ing sewing machines, chiefly with a view of 
showing the inapplicability of the system in 
its full breadth to any heavy and varied line 
of product. I think in that letter I confined 
myself to the motives of the system, and to 
the means for comparison or testing of the 
finished product. Really, I don’t know but 
what the system ends there. I don’t know 
that the actual making of the parts has any- 
thing to do with the system. It consists, 
after all, in the grand conception and inten- 
tion of making the parts like a model, and of 
providing means for its execution within a 
prescribed limit of error; of course, one of 
the elements of the system is that the parts 
must be adapted to economical construction. 

* * * Taking up the sewing machine nar- 
rative where I left off last week, we find a 
set of model parts determined. upon and a 
set of gauges provided for measuring the 
new parts. If the old system of manufac- 
ture, such as was carried on when only one 
machine was made at a time, was to be ap- 
plied to the new work, it would be found 
that no degree of mechanical skill could so 
construct the parts that even a fair percent- 
age of them would pass the censorship of the 
gauges. 

To illustrate this, let there be a piece of 
iron as big as your little finger, with a quarter 
inch hole in each end, the holes four inches 
between centers. Let test plugs be made for 
the end holes, with a limit of error of one- 
thousandth of an inch; let a test-piece be 
made with a pin at each end to drop into 
these two holes at once. Then have another 
similar test-piece a thousandth of an inch 
more between centers. Here we have limit- 
ing gauges for this piece, so far as the holes 
are concerned, Taking the plug gauges—if 
the big plug goes in the hole, the hole is too 
big; if the little plug won’t go in the hole it 
1s too small—the holes must be of such a size 
as to admit the little one, and not the big 
one. If the long tram-piece will drop into 
the holes, the holes are too far apart. If the 
short one won't drop in, they are too close 
together. The little one must drop in, and 
the big one must not. Tip-top, good work 


| 
| 


making holes. The skilled workman will 
prick-punch these holes, and drill them, and 
ream them, and they will be all right; and 
he can do this with one piece or with one 
thousand pieces, without using anything in 
the way of what is known as a special tool. 
When it comes to getting these two holes 
the proper distance apart, skill fails entirely. 
The man does not live who can drill two 
quarter-inch holes in twenty different pieces 
and have them all the same distance apart, 
within a thousanth of an inch variation. 
This piece of iron, then, imperatively de- 
mands in its construction something besides 


something besides is a mere template through 
which to drill. The template is made to fit 
the tram-gauge and the holes drilled through 
it will all be the same distance apart. If it 
was not for the wear of the template the 
pieces might be depended upon as accurate 
without the formality of the tram-gauge test. 

* * * When this little template steps in, 
the skilled man steps out. A mere laborer, 
with proper drills and this template, can ac- 
complish what the most skilled workman 
cannot accomplish without the template. 
He can drill these holes a uniform distance 
between centers. 

* * * Here we have the case of a special 
tool, a template, designed not primarily to 
cheapen the article, but to fulfil the absolute 
requirements of construction. Incidentally 
the template reduces the cost of labor to 
almost nothing; 1 might say the cost of 
skilled labor in this particular to zero. I be- 
lieve that the common laborer will accom- 
plish more with such a template than the 
skilled mechanic will do with it. I may be 
mistaken in this, but such is my own experi- 
ence with special rigs. 

* * * Assuming that this piece of iron, in- 
stead of having a quarter-inch hole in cach 
end, had a quarter-inch hole half-way 
through one end, and a three-eighths hole all 
the way through the other end, with a half- 
inch counterbore half-way through. Ordi- 
nary drilling facilities will drill these holes 
by the aid of a template, but we quickly see 
that, taking one piece in hand, it requires 
the drilling machine to be stopped three 
times to have new tools inserted, and accu 
rate depth gauging is to be done at each op- 
eration ; or else that one drill be kept in the 


times, the template being removed each time. 

Here a change is suggested in the mode of 
operation, simply by a desire for economy. 
A gang drill is brought into play. l..re we 
have several spindles running continuous. y — 
one with a quarter-inch drill, one with a 
three-eighths drill, one with a half-inch coun- 
terbore, and, maybe, tools to follow up the 
first tools and put a final finish in the holes. 


and each of the tools projects downward an 
exact distance. Therefore none of the tools 
can cut below a certain depth. By this 
means, the machine itself acts as a depth 
gauge, subject, of course, to the approval of 
these depths. The piece and its template, 
once taken in the workman’s hand is passed 
from spindle to spindle and laid down com- 
pleted by a practically continuous operation. 
little which the 
skilled laborer could not do with one drill, 
but it has done much more of it without the 
aid of skill. 

* * * It is hardly proper to any longer call 
the gang drill a special tool. 


The machine has done 


been devised originally to drill these very 
pieces of iron that we have been speaking 


modification whatever, of application to any 
work of light character having 
It thus 
passes out of the range of special machines 


class of 
numerous holes of different sizes. 


and becomes simply a gang drill, a general 
tool in the shop. 





the gang drill is litth known outside the 
manufacturing localities. Many mechanics 
who have heard of gang drills and have seen 


manship can produce these holes of such | pictures of them, and who, may be, have 


It may have | 


tools; that is, simply drills and reamers for|is a machine with several spindles, which | 


may be adjusted around in some shape so as | 
to drill several holes at once. They think 
the pieces of iron previously referred to have 


‘both ends drilled at once in a gang drill, | 


|holes regulated and the work done 


ordinary tools and extraordinary skill. The | 


~ | 
machine, and the piece handled about five | 


suitable limiting gauges for measuring all 


have the distance between the centers of the | 
with 
This impression is very common 
universal. Phere are machines 
made in which several drill spindles operate 
|at once, but they are not gang drills. They 
jare multiple drills, I think. Examples may 
be found of machines for drilling the bolt 
| holes in the end of railroad iron called rail 
| drills, and in the machine for drilling the six 
holes at once in the arch bars of railroad car 
trucks called arch bar drills, and in numer- 
ous machines for drilling lots of screw holes 
in common hardware. 

* * * T have never heard of a multiple 
drill system being applied to sewing ma- 


| dispatch. 
—almost 


chine work, where absolute accuracy was re- 
quired in the distance between centers of 
holes, with a 
templates. 

* * * In operation of the milling machine 
upon sewing machine parts there are two 
features peculiar to the manufacturing 
system. One feature is the marvelous 
variety of work which the milling machine is 
made to do to the suppression of file and planer 
work, The other is the subdivision of the 
cuts. In this latter feature we have the same 


nope of dispensing with 


economical requirement as in the drilling 
operation which developed the gang drill. 
A certain piece may require fifteen different 
milling cuts upon it which cannot be done at 
once. If a series of the pieces be passed 
through one operation, and then the ma 
chine is changed and made to take the second 
kind of a cut, and so on through the fifteen 
operations, we will find that cutters, and 
holding fixtures, and what not, have to be 
changed fifteen times in the machine for 
ach lot of pieces passed through the entire 
series of operations. More than this, there 
is a refinement of adjustment required in 
arranging cutters and holding appliances. 
This fine adjustment once accomplished is 
not to be disturbed without thought. 

The modern manufacturing system ar- 
ranges fifteen milling machines in a row, 
adjusts each machine to a nicety, and passes 
the work on from one to another till done. 
| This is the gang drill again with a varia 
tion. 

* * * The milling machine capable of per- 
forming the fifteen different operations upon 
the piece would be a marvelously complex and 
expensive contrivance ; one not to be placed 
|1n the hands of even ordinary mechanics. 

In the fifteen machines referred to each of 
them is required to perform but a very 
simple operation. Each of the individual 
milling machines may therefore differ from 





The work can only be fed upward so far, | its fellows, and each may possibly be of a 


| very simple and inexpensive character, 

Here we have veritably the special ma 
chines. The seventh machine in this row, 
| while perhaps a very common and simple 
affair, may be capable of taking a certain 
peculiar little cut in a certain peculiar little 


piece of a certain peculiar sewing machine, 
and it may not be worth ten cents for any 
thing else in this world, Makea change in 
the sewing machine, or in this little piece of 
it, or in this little cut in this little piece, and 
this machine becomes 





valueless. It is ¢ 


special machine in the strictest sense of the 
word. 

* * * TTere we run afoul of a broad ques- 
tion of policy in altering in any manner any 
detail of a product 


manufactured when 


|made by special machinery, And here we 


of, but it is found capable, without any | 


* * * Notwithstanding its general utility, | 


see the important part played by the test of 
the model on which the whole scheme was 
based. If faults develop in the sewing 
machine manufactured, due to a fault un- 
discovered in the working of the model, 
behold the trouble which may be caused in 
the factory system. 

* * * With this in view we can readily 
understand why the sewing machine manu- 
facturer postpones his alterations in detail | 
after such alterations are found desirable, | 
until enough such alterations accumulate to | 


uniform size as to properly pass the plug|had a passing glance at the machine itself, | justify the construction of a new model and 


gauges, 


And this can be done with ordinary ‘are under the impression that the gang drill |an overhauling of the entire factory system, 





3 





Such grand changes must only occur at long 
intervals. A product which can be made 
and rendered more salable and satisfactory 
by a certain change, does not necessarily 
justify the immediate change. Experience 
and calculation must show that the profit 
due to the added sales will justify the grand 
expenditure made necessary by the altera- 
tion. 

* * * T assume that any reputable manu 
facturing concern in this country is always 
a fair subject of discussion in the columns of 
such a paper as the AMERICAN MACHINIST, 
and while I seldom mention names, I certainly 
always feel at liberty to express my admira- 
tion or criticism of a manufacturing concern 
orits product. I therefore take the Wheeler 
& Wilson sewing-machine as an example to 
illustrate the feature of change. 

The old Wheeler & Wilson sewing-machine 
had a rocking needle arm, a curved needle 
and a feed path across the front of the opera- 
tor. The needle had to pass the hook 
exactly so. It was hard to put a curved 
needle into the machine so that it would pass 
the hook exactly so; therefore, a soft needle 
was used which could be sprung or bent into 
proper position. A curved needle is a weak 
needle. Across one’s bows is not the way to 
sight a straight line. Unskilled operators 
would not bend this needle right. Unskilled 
operators would put a short bend in the 
needle and crowd it too hard and break it. 
Unskilled crooked 
Skillful operators would do none 
of these things and were capable of recogniz- 
ing the merits of the machine. With all its 
excellencies these defects were bound to 


operators would sew 


seams, 


meet with some recognition. But no prudent 
business policy would justify small changes 
in amachine being manufactured upon such 
a perfect system and in such perfect: manner 
as was this magnificent Wheeler & Wilson. 
Instead of attempting to remedy these defects 
in design it was probably thought a better 
policy to sereen them under added excellen- 
cies of workmanship and under a more vig- 
orous advancement of its faultless features. 
The machine was not turned around one 
year so as to feed the work from the operator, 
and the next year provided with a straight 
needle, and the next year with something 
else, but when the proper number of years 
roll round, and the time for change as 
determined by prudent manufacturing policy 
has arrived, the whole thing is restudied, 
with established excellencies in view and 
with a cure for every known defect in con 
templation. 1 never was in the Wheeler & 
Wilson factory, and have no idea how much 
of a change was caused in the tools when 
the new machine was brought out, but, I 
dare say, it bore a very respectable relation 
to the cost of outfitting for an unknown ma- 
chine. 

* * * A friend of mine, one of the best 
mechanics in the United States, by the way, 
showed me a small steam engine which he 
proposed to build upon the manufacturing 
system, so far as that system would be justi- 
fied by the character of the machine. There 
were but few sizes; they were to be builtin large 
quantities, and the general design seemed 
to fit it peculiarly for the operation of special 
machines. The gentleman referred to had 
nothing to do with the design of the ma- 
Ile was to be merely the manufac- 
turer. I saw him a short time ago, and on 
his own premises, but saw very little which 
looked like #ecial appliances. I asked the 
cause, and was answered without words. I 
was shown a big tapering hole in a part of an 
engine, and then I wasshown abig pile of mag- 
nificent reamers for producing these tapering 
holes for the various sizes of engines, and 
then I was shown another one of these same 
parts, and behold! it had a straight hole in 
it. Expressed in language, the story will 
read as follows: The model has a taper hole 
in it; here are five hundred dollars’ worth of 
reamers to make the taper hole, and fifty 
dollars’ worth of gauges to test the taper hole. 
Before the tools were done we abandoned 
the taper 
whether it will pay to commence the special 
tools for the straight holes? 

* * oe * * 


chine. 


hole, and the question arises 
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Securing Core Vents. 
By Tnos. D. West. 


In making a mould for any casting, many | 


of the operations may be described as those 
common to the art of moulding, while in 
some instances new operations may be re- 


quired. <A good deal of trouble results from 


neglecting the things that are common, for | 


which there is no reasonable excuse. For 
bad results, when new points are involved, 
there is sometimes reason for judging lightly. 
The proper securing of core vents is one of 
the things too often neglected, and one for 
which the core-maker is not unfrequently 
unjustly blamed. To show how easily cast- 
ings may be lest through lack of proper °t 
tention, I will return to the subject of cylin 
der cores. 

At Wis represented a core ready to be set 
in its print, while at / it is represented set 
in place. This is no exaggeration, but an 
example from actual practice. Paste is 
often a very useful substance for assisting in 
securing vents, but it should be used with 
discretion or it may defeat the end it was in 
tended to accomplish. Looking at the core 
KY, it will be seen that the core-maker has 
made a good vent, but that the vent holes 
are stopped up with paste, asshown at // and 
at 2. 

The less paste that can be used the better, 
as it is not only liable to clog up the vents, 
but also to blow or cold shut the casting. My 
idea of the way to secure such cores is shown 
at /Tand F. Before permanently setting the 
core, it is set in its print to see if the side B 
will form a 
length. 


close joint along its emtire 
Should it be found not to fit prop 
erly, it should be made to do so, either by 
filing or by building up the print with loam 
or thick blacking. When built up, if the 
built-up part is than 4” thick, it 
should be dried, either by using a hot iron 
or in the oven. 


more 


When ready paste may be 
applied to the side that cannot be readily 
seen, as B. The paste should not be more than 
#” thick, as if the core is properly fitted this 
is ample. Sometimes it may be advisable to 
put the paste on the mould, and again, it may 
be better to put it on both the mould and 
core. If both mould and core are warm, it 
is better to apply the paste to only one of 
them, as by dividing it between both it is likely 
to become dried so as not to form a joint, 
Where both mould and core are cold, by 
dividing the paste between them there is not 
so large a body from which the print end of 
the core will thereby 
weakening it. In my practice I always en 
deavor to have either the mould or core 
warm, to dry the paste. 

A good mixture for paste is flour wet with 
black wash, which may be either thick or 
thin, according as thick or thin paste is 
wanted. Clay wash may be used instead of 
the black wash. 


absorb moisture, 


The clay wash is good to 
keep the metal from burning away the paste 
and finding its way into the vents. Where 
there is danger of the paste coming to the 
surface of the mould, in places where it can 
not be seen or come at to scrape olf, I. prefer 
the black wash, as it is not so liable to blow 
or cold shut the casting as the clay wash. 
For setting cold cores in green sand moulds 
[ prefer to wet the flour with machinery oil, 
as there is not so much danger of chilling or 
generating steam as there is when the clay 
wash or black wash is used. gRye flour is 
the best for paste, as it is not so sticky or 
clammy as wheat flour paste. 
the thickness or consistency of the paste, it 


As regards 


depends somewhat upon circumstances, but 
as a rule it should be so thick that it will not 
flow. 

Another important point in making and 
using paste is cleanliness. It is a common 
thing to see a moulder using paste mixed in 
a dirty pot, and containing foreign matter, 
such as dirt, stones, &e, and hard, dried 
paste from the sides of the pot. In mixing 
paste the pot should be quite clean, and the 
necessary care should be used to provide 
against the introduction of any foreign mat 
ter whatever. Every evening it should be 
some one’s business to see that the paste-pots 
are thoroughly cleaned of the paste sticking 


| 
| 


| will prevent the paste from drying. 


to the sides, and filled with water, which 
When 


| wanted, if the paste is too thin it can easily 


| 


| 


| 


ithe ends of the cores. 


| 
| 
| 
| 
| 
| 


| 





be thickened by the addition of more flour, 
which should be carefully sifted. 

At /7 is represented the core F, perma 
nently set in its print. At V, a space is left 


|open, which it is often advisable to do at 


The width of this 
space should be not less than 14”, 
In horizontally moulded cylinders, 
with valve face, it is generally objectionable 


nor more 
than 3,” 


to make the print ends of the pattern the 
same size as the print ends of the cores, as 
at H. 
to leave a space, as shown at V, as there is no 


In some instances it is not practicable 


chance to come at the prints when the cores 
are set in. In such cases the pattern prints 
should be about !;” larger than the print end 
of the core box, and when setting in the 
cores see that there are no projections on the 
print ends. Use just sufficient paste to make 
a reliable joint. I prefer in such instances 
to use the paste only on the core, as at A, as 
there is not the same danger of the paste 
being forced into the vents as when it is ap 
plied to the mould, as at 4. There is, of 


course, a possibility of the paste being 


parting sand. When thoroughly mixed the 
mixture is wet with medium thick clay wash. 
The clay wash gives body, and the parting 
sand makes it open. 

This is a good mixture, not only for the 
purpose named, but also for patching up 
have 
used it for daubing up the joints of column 


moulds and the joints of cores. I 


cores cold, setting the cores in the moulds 
without drying. Whatever dampness may 
have remained was provided for by the 
porous character given it by the parting 
sand. When used for patching the surfaces 
or corners of moulds, it is better for being 
dried and blacked over, as this insures a 
smooth surface on the casting, which might 
otherwise be rough from the iron penetrating 
the parting sand. 

To hold the small body of sand between 
the core prints, some use nails or rods, as 
represented at D. Thisisa poor plan. At 
W, is shown a much better one, as it, not 
only holds the sand firmly but gives a solid 
print that will not be broken in setting in or 
removing the core. It also helps to hold the 
cores in place. The plates (at W) are of 
iron about 4” thick, and long enough to 
project about 2” beyond the ends of the 
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SECURING CORE VENTS. 


squeezed to the surface of the mould, as 
shown at #, but if care is used the amount 
will be very small, if any. 

Setting cores in the way just indicated re 
quires the exercise of skill and judgment, 
and the plan should be avoided when that 
By the latter 
plan there is an opportunity to see what is 


shown at V can be employed. 


being done, and certainty is made to take the 
place of guess-work. 

When the core is being set in the print for 
the last time it should be kept over to the 
side V, that the paste, shown at B, will not 
be scraped up, as at 4, or squeezed down into 
the vent outlets at 2. When the core 1s 
down it is then pressed tightly against the 
V’, should then be ram 
med up with new moulding sand wet with 


side 8. The space 


beer, or if the mould or core is warm enough 
to dry it, loam or blacking daub may be 
used, as it will bake so as to hold the core 
more firmly. The advantage of the beer 
and sand is that no time is lost in waiting for 
it to be dried in a cold mould. 


To mix the beer sand, take new dry mould- | 


ing sand and wet it with the beer so it will 
be as damp as sand for making green sand 
moulds. The reason for using dry sand is 
that it may absorb sufticient beer to give it 
strength. When loam or daubing is used it 
is made by mixing blacking dust (same as 
used for making blacking or for dusting 
green sand moulds) with an equal quantity of 


|print. Their depth is about twice that of the 
print. The face edge of the plates can be 


kept #” away from the pattern, although 
they are generally placed upon a little sand 
sifted on it, the plates being wet with clay 
wash to make the sand stick. 

In the large engraving of the section of a 
belted cylinder mould, two plans of securing 
cores are shown, At Y is represented the 
plan I prefer. Numerals 2, 
openings made in the flask opposite the ex- 
When the cores 
are all set and the outside joints doubled up, 
the open space T is rammed up with sand. 
After the sand is rammed up to the first row 
of vent holes they are cleaned out, and short 
Then more sand is 
rammed and the second row of vent rods 


3 and 6 show 


haust and port core prints. 


vent rods put in them. 


placed, and so on till the joint is reached. 
(These rods can all be placed before com- 
mencing to ram upif we avoid hitting them.) 
When the cope is on, the vent rods are 
placed, and the sand is rammed through the 
opening provided at JN, 

Sometimes circumstances will not admit 


of the vents being taken off through the | 


cope, 
connect the upper portion of the core vents 
with the lower, as represented in the top and 
Where the 


cores are not pasted together, this is some- 


bottom parts of the belt core. 


what difficult to accomplish; but by referring 
to the article, ‘*‘ Making and Venting Cores,” 


In such cases it is often advisable to | 


AMERICAN MACHINIST, June 16, the plan of 
connecting vents will be understood. 

At P is shown a p!an for taking off vents, 
which we may be obliged to use when the 
flask is not adapted to the job, or when the 
pattern is not properly made. 

Whenever the joint of a mould must be 
raised above the joint of the flask, as shown 
at FR, the more room there is to mount a 
strong body of sand, the more likely it is to 
keep its form and to support the cores, etc. 
This plan of moulding is not always objec 
tionable, but unless there is room sufficient 
for the vents to be cared for within the body 
of the mould itself, and then all led off 
through one opening, there should be open- 
ings in the flask, as shown at Y, 2, 3 and 6. 

Taking off vents through the joint of a dry 
sand flask, as shown at P, is by no means 
reliable. It would be much better to drill 
holes through the sides of the flask for the 
purpose, 

When the face of a cylinder is moulded as 
here shown, it is often advisable to have the 
cores form their own prints, as at 7, 8 and 9 
This plan saves work in rodding, and labor 
in setting and securing the cores. 

The exhaust core box shown is a handy 
one for cores made in halves. 
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LETTERS FROM PRACTICAL MEN. 


Cutting Worm Gears, 
Editor American Machinist: 

In your issue of May 26th, I notice a com- 
munication from ‘Spiralis” about cutting 
After disburdening 
his mind of various thoughts concerning 
‘polytechnic schools,” ‘‘ old-fashioned ma 
chinists,” ‘fertility of expedients,” ‘‘ soap 
and candles,” ete., he comes to the pith of 
his communication and describes how the 
worm and wheel were cut. 

The worm was possibly cut in 2 modern 
lathe, but we are assured that the wheel was 
operated upon in that terror of modern ma- 
chinists, an ‘‘old-fashioned rattletrap of a 
gear-cutter,” that ‘‘had not been used for 
years,” and would not swing over to cut 
spirals.” We have one in our place, and use 
it for facing nuts. 

After spacing the wheel blank with a V¥ 
cutter, apparently just marking it all round, 
he puts a cutter, having a thread on it the 
same pitch ana same shape as the thread on 
his worm, on the arbor of the machine, and 
lets his blank run loose on the centers, trust- 
ing to the angularity of the thread on the 
milling tool to turn the blank around. The 
cutter is fed into the blank until a perfect 
tooth is formed on the wheel, the wheel 
turning round underneath the cutter until 
this end is arrived at; and, according to his 
account a fine job was the result. 

Now, Mr. Editor, I am-a machinist of the 
present generation, and insinuate, 
‘*Spiralis” to the contrary notwithstanding, 
that this ‘‘wrinkle” is as well or better 
known among the present race of machinists 
as it is among the ‘‘ fast disappearing race.”’ 
But we younger ones reject the rig because 


worms and worm gears. 


would 


we find that, althongh looking at it super 
ficially it appears to promise favorably, yet 
it does not ‘‘pan out” well at the finish for 
this reason: 

We will suppose the wheel to be accu- 
rately spaced for say 40 teeth, and pitch six 
to the inch, as in the instance noted. The 
wheel has revolved once under the milling 
The periphery at 
the bottom of the teeth on the wheel is, as 
the cutter is fed in, continually getting 
smaller, but the pitch of the thread on the 
milling tool remains the same, It follows, 
therefore, that, as the distance between each 
| tooth grows less as the cutter advances to 
| the center of the wheel, and the pitch of the 
| milling tool remains the same, the points of 
the teeth on the cutter crawl up on the sides 
‘of the teeth being cut in the wheel, and cut 
them away, so that if the wheel was allowed 
to revolve under the cutter long enough, the 
teeth of the wheel would be all cut away. 
Such is my experience. 


tool, which is now fed in. 





I have, however, succeeded in making a 
passable job by cutting the teeth in the wheel 
blank with an ordinary cutter to within ,),” 


























June 23, 1883. ] 


AMEHRICAN 








of the finished size, and then running the 
threaded cutter over once, taking a light 
shaving off, but even tben there would be a 
loose place where the worm would shake, 
that place being where the cutter completed 
its revolution. M. S. WILLIAMS. 
Risdon Iron Works, San Francisco, Cal. 


Measuring the Clearance in a Steam 
Engine Cylinder—“taking Thirty and 
Sixty Degree Angles— Diameter of 
Steam Pipes. 

Machinist : 

The following method of measuring the 
amount of clearance in an engine cylinder 
appears better than any I 
have seen described, inasmuch as it reaches 
the desired result in a simple and direct way, 
without reference to tables or 
mathematics: 

See that the piston and valves are made 
tight, and the valves disconnected; arrange 
to fill the clearance spaces with water through 
the indicator holes, or holes drilled for the 
Turn the engine on the dead cen- 
ter; make marks on the cross-head and guide 
that correspond; weigh a pail of water, and 
from it fill all the clearance space. Weigh 
the remaining water, so as to determine how 
much is used. Then weigh out exactly the 
same amount of water, turn the engine off 
the center, pour in the second charge of 
water, and turn back until the water comes 
to the same point that it did in the first case. 
Make another mark on the cross-head, and 
the distance between these marks is exactly 
what you really wish to know; that is, it is 
just what piston travel equals the clearance. 

To some of your readers this may not be 
new; others will understand it at a glance, 
but, for the benefit of your younger readers, 
it may be well to add a few words, and if 
possible make it more intelligible. 

When a piston comes to the end of its 
stroke, it does not quite hit the cylinder 
head, and the space between it and the cylin 
der head, together with the ports and_ pas- 
sages, is called clearance space. 


Editor American 


to me to be 


the use of 


purpose, 


This being 
very irregular in form, is generally difficult 
to measure and calculate. In figuring an in- 
dicator card, it becomes necessary to know 
what proportion this clearance space bears to 
the stroke of the engine. If it takes one 
pound of water to fill this space, and to ad- 
mit another pound of water, the piston must 
be moved one inch, then the clearance bears 
the same relation to the capacity of the en- 
gine as one inch bears to the stroke of the 
piston. 
an engine of ten-inch stroke, it would be said 
the engine had ten per cent. clearance. 

* 


Thus, under these circumstances, in 


x * x x * * 

Thirty-odd years | have been working in 
the wood shop, draughting room and ma 
chine shop ; 
a thousand times, and knew no way but to 
I 
supposed I knew a good deal about triangles, 
short cuts, etc., but was quite chagrined the 
other day, when [ discovered that with a 
rule, the square corner of a board, or a piece 
of paper, and something to mark with, one 
has all he wants to draw a 30 and 60 degree 


have wanted a 60-degree angle 


geo for a triangle, protractor or Compasses, 


angle. 

With a inches 
from one corner of the board, and make a 
mark. With one the rule at this 
mark, and the other end touching the bottom 
edge of the board, make another mark. 
From these two marks draw a line, and it 
will be 30 degrees from the bottom line, or 


12-inch rule, measure six 


end of 


60 degrees from the side, 

Everybody knows all about this way of 
doing the thing, but who has been doing it 
for years with acommon rule without telling | 
of it’? 

k * * * * * * 


The question of how large a steam pipe 
should be for a certain sized engine is a 


pretty common one, and one often answered 
with as much confidence as a question in ad 
dition, when, in fact, the length of the pipe | 
and the percentage of decrease in pressure 
the party is willing to submit to are factors 
having as great bearing on the question as 
in fact, more than the 
the engine cylinder, as that has 


the size of the engine 


of 


size 


piston is given, and horse-power is not a pos- 
itive factor until the economy of the engine 
taken into account. Steam will 
through a short hole and maintain nearly the 
same pressure on both sides, while it will 
not travel through a long pipe at any great 
velocity, unless the pressure is lower at the 
outer end. Hence the size of the pipe to 
give an approximate boiler pressure in the 
engine depends largely on its length. 

The common idea that a simple test of 
pressure is a true measure of loss in long 
pipes must be erroneous, as it is only a meas 
ure of the friction in the pipe at that ve- 
locity. The condensation may be, and prob 
ably in many cases is, a much larger loss 
than the loss by friction. 

JouNn E. SWEET. 


is pass 


Selecting Gears to Cut Screws. 
Editor American Machinist : 
In your issue of June 2d, ‘* Machinist” 
seems to think that Chordal is doing the 
average machinist an injustice when he says 
that only two in twenty can be found who 
are able to calculate the gears for screw 
cutting. Probably a good way to settle that 
question would be for a from | 
each shop throughout the country to take 
the trouble upon himself to give us through | 


subscriber 


the columns of your paper the number of 
machinists in his shop, and what preportion 
are able to make the calculations. I will! 
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MACHINIST 


I remarked that figures would not lie. 

He looked ever the gear rack and found 
the wheels, laid them on the lathe board, 
whirled on his heel and walked off without 
a thank you. 

I have often if he 
had been obliged to make a wheel, whether 
he would have used the same cut and try 
system, /. ¢., make a 


wondered since then 


wheel and then 

put it on the lathe and try it to see if it was 

right. MENTAL. 
Wheeling, W. Va. 


new 


Lathe Boring Attachment. 
Machinist: 

I inclose « sketch of a boring apparatus, 
with description. 


Editor American 


This device consists of a 

1) 2” in diameter, and 
about two-thirds the length of the lathe-bed. 

A long sleeve B, is firmly secured to one 
end of this shaft, the end of which projects 
into sleeve 2, about 2”. The rest of the 
sleeve B, is bored its entire length to freely 
." The length of B 
should be a little greater than the distance 


bar (shown in Fig. 


admit the boring bar ¢ 


Oo” 


required to bore, plus the 


the bar. Disa driver of flat iron, about 2” 


wide, semicircular in section, bolted to the | 


sleeve A common lathe dog / is placed on 
The collar F, is held in position by 
a small thumb-screw; G@ is the cutter and 
key, made in the usual manner. 


A, is turned in the sleeve B, and of a width 


the bar. 

















Fig. 2 














LATHE Borne 
start the ball rolling by saying that where I 
am at present employed there are twelve of 
of the 
calculations. 


us, all practical machinists. Four 
twelve the 


Two of the twelve are the bosses and owners 


can make above 
of the shop, who work at lathe, planer, and 
But 


of the two is able to make any mechanical 


vise as hard as the rest of us, neither 


calculations, They always depend on their 
employes for such work, 

My first job in this shop was chasing some 
large screws 6” diameter, one thread to the 
inch. While | was working on these screws, 
one of the bosses came to me and said he had 
received an order for a screw of the same 


diameter, but with a fractional thread—one 





certain gears and run a cut over the iron. 


I in 
Said he did not 


and one-quarter threads to the inch. 
quired if he had the gears, 


| know, but would tell me how to find out, 


‘*You go to the scrap pile and get a piece of 
iron, put it in the centers of the lathe, put on 
If 


| that does not answer, change for another set 
| of gears and try that, and so on until you 
| find the right gears.” 


‘* And what if I don’t find the right gears?” 
‘* Well, then we will make a gear that will 


} cut it.” 


While he was telling me how to find this 


gear | was making mental calculations, and 


when he had concluded his instructions | 


told him that if he had a sixty wheel and a 
twenty wheel we could cut the screw. © 


‘How do you know it will?” he inquired, 


nothing to do with it until the speed of with much astonishment, 





+ MACHINERY. 


The holder 
H, is slipped over the boring bar €, 


to fit the jaws on steady rest. 
and is 
used to feed it, by holding it in the tool post, 
and pressing against the collar / 

The boring bar C, runs through adjustable 
boxes, bolted to wood pieces, Band C, Figs. 
2 and 3, but is not shown in my sketches, 
In operation this frame-work is bolted to the 
end of lathe bed 


faces square with shears, with the boring 


taking care to have the 


bar boxes in line with lathe centers laterally. 

Fig. 2 shows a view of attachment looking 
endways of lathe bed toward the head block, 
and Fig. 5 a side view. The letters in Figs 
This 


hard, 


2 and 3 refer to like parts in both. 


frame work should be made of very 


well-seasoned timber, thoroughly bolted to 


rether. When bolted to the Inthe bed it 


should have the faces on which the pulley | 
or gear is to be bolted exactly at right angles ; 


The 
strips of 


of 
iron 


A, A; 


ly ar 
AND, 


faces are 
flat to 
prevent the edge of pulley 7), or other work, 
from setting into the the bolts 


with the sheiurs 


covered by 
wood when 
are tightened. 
hed by two hook bolts catching over the 
planed part of bed between the Y's, and 
passing through a stout iron strap let into 
A, A, at J, Fig. 3. 
a strong bolt passing through £, 


There is also 
the 
The 
floor to pre 


the pieces, 
and 
the lathe, 

to the 


opening cast in the leg of 
r. Uae, I 


vent the action 


are bolted 
of the 
tipping the frame. A mandrel 
same diameter as the bottom of groove 


pieces, 
raising or 
of the 
A, 


tool from 
made 


in 


filled by end of | 


A groove | 


The frame is secured to lathe 


—a —_ 


the sleeve B, is placed on the centers, and 
the jaws of steady rest set to just touch the 
outside of The tail-stock is then 
removed and steady rest placed in position on 
the Y’s to carry sleeve B. 
of the bar should be hung on the live center, 
with a dog to drive from face-plate, and the 
boring bar (, slipped through the boxes on 
frame, and through the work, which can be 
placed near enough true to admit of this be 
The collar #, and dog FE, also 
H7, should then 
be slipped on the bar, and the end of ex 
tension //, placed in the tool post. The 
bar is then slipped back in sleeve B, until it 
strikes the end of the hole. Should the hole 
to be bored not be long enough to require it, 


mandrel, 


The opposite end 


ing done. 


loose collar, with extension 


the dog //, should be screwed up close to a 
|sleeve B, and the collar / set in position. 
The work can be set true by the use of a 
tram, or any other method preferred, and 
bolted. The cutter G, should be set and the 
lathe started. 


The driver 2, will communi 
jcate motion through the dog /, to the bar (, 
jand the feed of lathe @ being 
thrown mn the extension //, pressing against 
collar #, will feed the cutter through the 
work, while the dog /, 


carriage 


| is free to slide the 
length of carrier /), until the end of the bor 

jing baris nearly out of the sleeve 2B, when 
the dog D, and 
| rotary motion cease before the bar comes en 

| tirely out of sleeve ZB. A key-way and 
| spline could be used for driving the boring 


should reach the end of 


| bar instead of the driver and doe, and would 
| perhaps make a neater arrangement, though 
I think the operation would not be any more 
: My about 47° 5’, 
| though heavier timber would be better. A 

}circular face-plate of iron, to take the place 
jof the framing, be still better, but 

| would, of course, be more expensive. My 
| boring bar is 14’ diameter, having occasion 


| 
| satisfactory, frame is 
| 
} 


would 


jally to bore small holes in work of quite Jarge 


dimensions outside. Should the class of work 


admit, the bar could, of course, be made 


heavier to advantage. 
Niles, Mich. Wo. M. Moore. 


True Economy in the Use of Belts. 


Editor American Machinist: 


| There have appeared lately inthe AMERICAN 
| MACHINIST several able articles on belts, and 
| there are but very few who read them that 
| did in regard to 
arranging and keeping belts in order so’ that 


not receive some. benefit 
| they may be less expensive. 
the fifteen I have been 


last 

| engaged in running wood-working machines, 
| 

| 

| 

| 


For years 
}and generally kept the belts in order through 
lout the mill. 
| that 


I think it may be safely said 
wood-working machines are harder on 
| belts than any other, class of machines, 
| because they must run at high speed, some 
lcutter heads making as high as 7,000 revolu 


| tions per minute. 


All my side cutter belts 
I 
have no trouble in making and keeping them 
a new belt long until all the 


on flooring and moulder are endless, and 


so; nordo I use 
rivets are gone 

It scems belt makers usc only common 
glue, then rivet the laps After such a belt 
runs a short time the joint opens, the rivets 


) 


pull out and the belt (or at least a part of it 


is ruined. My plan is, just as soon as a joint 





|gives away, to cut the rivets out, cleam the 
lap and put it together with a cement I use, 
without rivets, and it will never come apart 
if properly put together. 


Sometimes [ gather up all the old pieces of 


| belts, trim them upand cement them together 
and thus make a belt that will last for years 
If | hook a belt of this kind IT cement a short 


piece of new belt to each end and use Blake's 


brass belt studs; then | have a belt in many 
respects equal to a new one, 
l belts 


pieces ; 


have seen in mills that were all 
one joint was laced and another had 
steel hooks. Such a belt cannot wear, but will 
injure the machine and do the work im 
perfectly, 

We havea double surfacing machine. The 
belts that drive the cutter heads are 5” and 


heads make 4,200 revolutions, TL always had 


a great deal of trauble with these belts, but 
since | have them endless | have no trouble 
Pat all. 

Belts are expensive, hence they should 
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A great many | 


receive the best attention. | 

s | 
mill owners have no idea what a belt can do | 
or what can be done with it. In some mills 


every one repairs belts that break, and the 


his board and clothing to work in a machine 
shop; but let him go to school, or work at 
whatever he can find to do, until he is eight- 
een, and then, if he cannot earn the bare 


result 1s the proprietor buys belts enough in | necessaries of life the first year, he is not of 


one year to run his mill two years. 

Again, I have seen belts of double thick- 
ness run over pulleys making 4,000 revolu- 
tions, which is wrong. Such a belt will 
hurt the machine and will not last as long as 
a belt of single thickness. 

The best of belts should be used in planing 
wills. 

About one year ago I got a belt 5” 
wide by about 25 feet long, a driving belt for 
an 8’ moulder, which on an average runs 
only one day out of six. The loose pulley is 
9” smaller than the tight one, and I am safe 
in saying that I have cut out at different 
times 15” of belt since it has been in use. In 
stead of 5” it does not measure 4°4”. The 
result will be that it will not wear nearly as 
long as it ought, and in fact its cost was more 
than that of good belting. 

Some time I may give you for publication 
the receipt for making the cement mentioned. 

D. E. SHRECK. 

Manayunk, Philadelphia, Pa. 


€ 
« 


new 


The Apprentice Question Plainly 
Stated. 
Editor American Machinist : 

The death of the old apprentice system, as 
was announced in the AMERICAN MACHINIST 
not long ago, seems to be a well-recognized 
fact, and the public mind appears to be seck 
ing for some other system which shall enable 
meritorious young men to acquire trades, and 
thus supply employers with skillful and re- 
liable workmen. 

In forming a new system, it may be well 
to bear in mind the cause of death in the old. 
Doctors may disagree as to what this cause 
was, and the intelligent jury may ascribe it 
to the ways of a mysterious Providence, as 
has been done in many other cases of starva- 
tion; for the late apprentice system died of 
starvation, pure and simple. 

The time was when the apprentice lived 
with his employer as one of the family, hav- 
ing his board, clothing, attention in sickness, 
and some of the comforts of a home assured 
him. If prices went up or down it was all 
the same to him, and he could devote his 
best energies to learning his trade and in the 
interests of his employer. 

His life was not one eternal, horrid grind 
to find ways and means to provide board and 
clothing. 

The number of apprentices that could be 
taken on this plan was limited, and the prog- 
ress of events requiring more learners, a stip 
end was agreed upon, or rather apportioned 
to the apprentice in lieu of board and cloth- 
ing—he to provide for himself, 

This stipend seems to have been based 
upon what the actual of his keep 
ing had been to his employer, for when he 
came to pay board and pay for clothing, to 
those who charged a profit, his cash came 
short, and he was face to face with starva 


cost 


tion. 

I have contributed a share to this starva- 
tion process. I have employed apprentices; 
good boys, too, at fifty cents a day for the 
first year, when I knew that they could not 
get board at less than three dollars a week. 
I was ashamed of it then, and am yet; but it 
was the customary price; competing shops 
did the same thing, and I was too greedy to 
pay any more, Barely enough to pay board 
when making full time, I believe, has been 
the rule, or at least the practice, for the first 
year, all over the country for the last quarter 


of a century. With such pay, where is 
clothing to come from? How are books, 


papers, or even a postage stamp to be pro- 
cured’ 

A week's sickness would leave him hope 
lessly behind with his board bill and in debt 
to the doctor. 

Many a runaway apprentice can date his 
first idea of desertion from a brief illness 
which left him hopelessly in debt. 

The man of whom I learned 
served a seven years’ apprenticeship, from 
the age of fourteen to twenty-one. It is not 
likely that a boy of fourteen would be worth 


my trade 


| the right material to make a machinist of, or 


|else his employer is not the right kind of a 
| man to have charge of apprentices. 
| In the so-called learned professions, the 
| student can leave his studies and go to work 
for wages until he has some money saved up, 
then resume his books or lectures as if noth 
ing had happened, but the apprentice must 
keep right along on one continuous course or 
be branded as a runaway. 

Men of means could afford to send their 
sons to a machine shop to learn a trade on 
even less favorable terms than their board, 


Vig. 1 
P.WRQQ 





Fig. 4 


Baa 


just as they could send 
them to school or college, 
but it is well known that 
apprentices with rich fa 
thers do not generally make 


the kind of skillful work- i a 
men that are most desir- i / 
able. They are too uncer means S 
tain; not caring whether 

they work or not, after 

they have once learned how 

and the novelty of the 


thing has worn off. 

It is the youth who ex- 
pects to earn his bread by 
the sweat of his face [no 
brow] for long years to come, to whom the 
employer should look in recruiting the ranks 
of skillful and reliable workmen. 

There are plenty of such young men, who 
would gladly give three years of faithful 
work for the sake of learning a trade, if they 
could only be assured of a simple mainte- 
nance during their apprenticeship; and any 
system which does not provide for the rea- 
sonable maintenance of the apprentice will 
be a failure, F. J. MASTEN. 


Making Diagrams of Valves. 
Kiditor American Machinist : 

Your correspondent, W. Baltimore, 
writes that he has a plain slide valve engine 
with valve. The cylinder is 12’ 
diameter by 14° stroke ; revolutions 100 per 
minute ; 


5S. 


single 


stroke of valve 2] ; steam ports 


viz.: steam ports 
bridges 41”, lap of 


and valve, as per Fig. 1, 
1”, exhaust ee" 
valve §”, inside lap ,y'” 

The above arrangement of valve cuts off 


st 


port 


the steam 1” from end of stroke and ex- 
hausts at }” from end of stroke, giving a 


card something like Fig. 2. 

By altering, as shown in Fig. 3, he would 
1, 
valve same travel (2) would cut off at 52” 
14° from 


get a card something like Fig. as the 





| from end of stroke and exhaust at 
lend of stroke. 
Lap shown in Fig. 3 is %, and no inside 
lap whatever. 
There are two methods employed in de- 


| “Lap. Inside 4's 





Diagram B 


ciding the dimensions of aslide valve. One 
is to slide the thumb along the rule, first one 
way then the other, untill a figure hap-hazard 
decided upon for the steam lap, and 
another figure hap-hazard for the exhaust 


18 


lap. 
Another way is to decide in advance what 
disposition of steam is to be made in the 


cylinder, and make the valve to do it. The 
latter way is the better of the two, 
After all that has been written on this 


subject, builders that supply engines like 
that of W. 8. have no more excuse for such 
work than if the subject stood explained 
perpetually on the face of the moon. 

If your readers will follow the explanation 
of diagram Fig. 6, they will have a rule 
simple enough never to be forgotton, and that 
can be worked out on the near- 
est board fence with practic- 
ally perfect accuracy. De- 
scribe two circles from the 
same center, Fig. 6, one the 
full travel of the valve, and 
the other representing the 
stroke of the engine drawn to 
scale of 1} toa foot or 4 size. 
Call one the ‘stroke circle,” 
and the other the ‘‘ valve 
circle.” 

In an engine like that of 
W.S. these circles would be, 
stroke circle 13”, valve circle 
2%”. If a horizontal engine 
and running in direction of 
arrow, draw a small circle on 
line, X Y, at_X, to denote the 
crank pin on dead center line, 
then lay off the two points, 
KH, EH’, distant from the verti- 
cal line, D, K, a space equal 
to the probable amount of lap 
required to give the desired 
cut off in the cylinder. Now, 
plant one leg of the compasses 
on the stroke circle at X, and 


€ 
« 


” 


the other leg on the valve 
circle at #, and fasten, Next 


x 
A 


Z 


a 








commence moving both legs round, each on 
its own circle, until the H leg reaches / , then 
note where the other leg is on the stroke 
circle, It will be found at H/, the 
cut-off. 

Continue the movement until the # leg 
reaches A’, then note where the other leg is 
It is found at //, 
Measured horizontally 
these distances are found to be 53” and 14” 
from Y, the end of the stroke, and if they 
should prove to be the distances desired. no 


on stroke circle as before. 
the point of ¢ rhaust, 


more work is necessary. 
Thesabove rule is only correct (in all 
particulars) when there is no inside lap. 


point of 


If 





leg FH of the compasses would be moved to a 
point 4” beyond K, instead of on K, to make 
intersection J, and so of a } or %” inside lap 
as the case might be, in each case the inter 
section J being the point of exhaust. 
To find the point where the cushion on the 
exhaust steam commences, place one leg on 
D, and make intersection NV, the cushion 
point. If the valve had the 4” of inside lap 
above spoken of, then in that case the cush- 
ion point would be found by placing one leg 
4’ to the left of D, to produce XN. 
No account is taken of the angularity of 
the connecting rod, &c. 
For the benefit of those who must know 
the why and wherefore of a thing, Fig 5 is 
submitted with diagram Fig. 6, in miniature 
(to scale) in relative position to valve and seat. 
It will be noticed in diagram A, Fig. 
5, that line #, in Fig. 6, is really thead 
mission edge P, of the steam port, P, 0, 
and that the leg of the compasses designated 
as # leg, is in reality the admission edge R 
of the valve, and by reference to diagram B, 
Fig. 5, the further movement of the com 
passes represented the exhaust edge Q, of 
the valve, moving toward the exhaust edge 
O, of the port P, 0. 
Every machinist should master the above. 
There is no better way than to design a few 
valves at leisure. Joun A. CALDWELL. 
Bay Ridge, L. I. 
— +e — — 
Railway Exposition Notes. 


By ANGUS SINCLAIR. 


A ramble through the Exposition impresses 
one forcibly with the magnitude of the com- 
mercial interests involved in supplying rail- 
road corporations with the appliances for 
carrying on their work. In this vast build- 
ing, and in the large annexes, there is a mag 
nificent display of all the necessaries and 
luxuries of railroad operation. To grasp 
mentally the particulars is a most laborious 
process, for the variety of graduation, from 
the monster mastodon locomotive to the tiny 
but intricate locks, that would hardly fill a 
vest pocket, exhibited by the Yale & Towne 
Manufacturing Company; from the pon- 
derous steam pile hammer of the Vnican 
Iron Works to the snappish conductor’s 
punch, which is quite an important tool in 
its line—is bewildering. Amidst the galaxy 
of exhibits there are several collections 
whose claims to be railway appliances are 
based on very slight foundation ; but the 
great mass of the exhibits are eminently 
practical in their application to railroad 
work. 

In nearly all industrial exhibitions that I 
had previously seen, the majority of the arti 
cles displayed were gotten up for the occa 
sion, by lavish expenditure of elaborate skill 
and finish, that calculated prove 
what could be done by extravagant work on 
specially selected material, produce a 
fancy article fit only for show. Here it is 
entirely different. Most of the productions 
exhibited are made for actual service, and 
within a few months the greater part of them 
will be doing their work. Ina few instances 
extra polish has been put on, but such arti- 
cles are exhibited side by side with their 
plainer companions of the same material. 

A great many of the exhibitors brought on 
their goods under arrangements for shipping 
them from Chicago-to the buyers. Thus, 
some of the Worthington pumps that are 
rushing streams into tubs and circulating 


were to 


to 


water, for the instruction of visitors as to 
how much water a_ big, well-construsted 
pump can throw, will in a few weeks be 


sending water into large tanks for supply of 
steam and domestic purposes. One of J. A, 
Fay & Co.’s large wood-working machines 
will be shaping timbers for Pullman cars. 
The Hancock inspirators, whose operation 
Mr: 8. A. Randal}l takes so much pleasure in 
explaining to visitors, will be scattered all 
over the States, keeping water over the crown 
sheets. Horton’s lathe chucks, that make 
such a neat display while pyramided, will be 
taken apart and turned from shining orna- 
ments to the everyday purpose of holding 


metal to be turned. Wheels that are pivoted 





there should be say 4” of inside lap, then 





on rollers, to show how nicely they revolve 








JUNE 23, 1883] 


AMERICAN MACHINIST 





7 











without a pound of misplaced weight, will 
be thundering along under express trains. 
Locomotives that are the admiration of every 
eye will be toiling along with their living 
freight behind. And so the round goes. 

Most of the exhibits are very tastefully, 
and in many instances artistically, arranged. 
The exhibits of the various booths or stalls 
look like small bazars, every inch of space 
being utilized for the best kind of display. 
Some of the brass goods are arranged around 
obelisks, columns, stepped pyramids, cones, 
and similar figures, the effect being fine, 
while the exhibits are shown to the best ad- 
vantage. 

A railroad man who has been around much 
and has kept his eyes open, will not see so 
very much in the Exposition that is new in 
design. But the ordinary run of railroad 
men will see the very best kinds of appli- 
ances for doing all sorts of work in each 
one’s line. The isolated men, who never see 
methods or tools except what are used on 
their own road, get their petrified habits 
shaken up by a ramble around the display. 
In this respect such an exhibition is an ex- 
cellent school, and it would well repay rail 
road companies to send their foremen and 
leading shopmen here to get the rust of habit 
rubbed off. 

The display of railroad shop tools is re- 
markably good, and in some instances sur- 
prisingly perfect. With the tools exhibited 
by the Pratt & Whitney Co., of Hartford, 
Conn., a master mechanic could start upa 
shop and do the whole rolling-stock work of 
a road three or four hundred miles long. 
And scores of master mechanics have had to 
do a similar range of work with a much in- 
ferior assortment of tools. 

In showing appliances whose action is diffi- 
cult for the uninitiated to understand, several 
of the exhibitors have adopted a plan that 
must prove interesting and instructive. The 
; ir- 
ticle, and the philosophy of its action is not 
difficult to understand, but a great many of 
the men who work injectors, and not a few 


injector, for instance, is a simple enough : 


who are required to repair them, have ac- 
quired no more comprehension of the thing 
than what is absolutely needed for the work 
they do. They cannot read drawings, and 
they will not study out the letter type ex- 
plaining an cngraving, so they remain ignor 
ant. Most of the injector exhibitors seem 
10 take in the situation, so they exhibit in 
jectors cut in vertical sections, with all the 
passages exposed. An intelligent engineer, 
explaining the working of the injector with 
this in his hand, can impart information in 
2 few minutes that the ordinary run of users 
would never have acquired. I have met sev 


eral who confessed themselves 
wonderfully enlightened by this method of 
illustration. The Westinghouse Air Brake 
people carry this illustrated method of in- 
struction even further. They exhibit the air 


pump and steam cylinder with all the valves 


enginecrs 


and passages exposed ; the engineer’s valve is 
cut open, so that its action is readily ap 
That sphinx of railroad train men, 
the four-way cock, is not only exposed in 


parent. 


vertical section, but the skeleton is placed 
upon an auxiliary air drum connected with 
the air cylinder by the usual pipes, and the 
whole thing worked with detail of 
movement in view. I was round there yes- 


every 


terday with an old passenger engineer who 
had risen to the position of train-master on 
an important road, and he was wonderfully 
tickled with the movement of the four-way 
cock valves, and confessed that he had often 
tried before to get the working of the thing 
through his head, but never could compre- 
hend it till he saw that section at work 
Several of the safety-valve devices round 
the building are illustrated in the same way, 
and receive in consequence close attention 
from the men who like to look into the why 
and of 
Speaking of safety valves, reminds me that 
Manning, Maxwell & Moore, of New York, 
among their handsome assortment of gauges 


wherefore mechanical appliances. 


and safety valves, exhibit a nickel-seated pop 
safety valve, which draws much attention. 
Among the educational features of the expo- 
sition, it seems to me that the Richardson 
model of the link-and-valve motion deserves 


especial notice. 
model, and takes great delight in explaining 
its working to the crowd of engineers and 
other railroad men, who seem to find a pecu- 
liar attraction about the device which shows 
the action of the valve motion so plainly. At 
present the valve is set to represent the mo- 
tion of the celebrated engine 169 of the Cen- 
tral R. R. of New Jersey, and the model will 
be found amidst illustrious surroundings. 

Located to the east of the large Corliss en 
gine which drives the machinery, it has for 
another neighbor the Buckeye Automatic En 
gine, which is whirling the armatures for the 
United States Electric Light Company. On 
the next space is a high-speed Porter-Allen 
engine, which supplies the power needed to 
generate the Edison electric light. Other 
electric light engines are around, spinning at 
their high speeds, and in a space not beyond 
sight. Swift exhibits his automatic lubri- 
cator, which also claims attention and ad 
miration. 

This Exposition presents an unparalleled 
opportunity for inventors of railway ap- 
pliances, who have for years wasted their 
sweetness on the desert air or on the deaf 
ears of railroad managers, to appeal to the 
wider constituency of general travelers and 
railroad men generally. And they have 
made the best use of their opportunity. If 
the article most urgently is that 
which calls forth the greatest amount of 
labor and ingenuity from inventors, the need 
of an automatic freight car coupler is press 
‘ing beyond all others. It is hard to 
how a.multitude of 
intended to perform the operation, 
could be patented as separate and inde 
pendent inventions that do not conflict in 
any way with each other’s rights. 

The number of patent automatic car coup 
lers exhibited is beyond my means of com- 
putation. The space round the gallery is 
almost monopolized by them, and the visi- 
tor’s patience is generally exhausted by the 
clamorous attention of the exhibitors before 
he gets half round the quadrangle, while the 
main floor, and the annexes have more car 
couplers sprinkled all around. There 
probably ten or twelve patent automatic 
car-couplers exhibited, that would 
factorily perform the work they are in- 
tended to do; and the general adoption of 
any one of them by railroad companies, 
would do much to end the carnage of brake 
3ut the 
difficulty is, to get railroad companies to 


needed 


con 


ceive such devices 


same 


are 


satis- 


men that goes on so incessantly. 


agree respecting the merits of any particular 
coupler. 
terests that arise to prevent agreement in a 
matter of this kind, that the prospect of 
settlement And so the 
Juggernaut old hand coupler must 
crushing its victims. 


There are so many conflicting in 


seems very remote. 


vO 


> 


on 


Among the car-couplers there are scores of 
worthless combinations that contain no point 
merit. Men 
a demand for an automatic car coupler, and 


of mechanical believe there is 
they set to and invent a contrivance that 
will hold 
knowledge or thought of the rough usage 


two vchicles together, without 
such a device must withstand to be success- 
ful, und they feel mad and sore and indig- 
nant when a railroad man says the thing is 
impracticable. 

After car-couplers the next object of in- 
seems to be freight-car automatic 
The of automatic 
brake is a much more difficult problem than 


vention 
brakes. invention an 
that of devising a plan to couple cars, so 
fewer men have attempted brake inventing 
and still fewer have reached development 


that could stand exhibition. There are ten 
or twelve brakes for freight service that 
claim patronage. In every case the me 
chanical arrangement of the parts is well 


got out, and in two or three cases marvelous 
ingenuity and skill have been displayed. 


brake seem to claim the preference. 
has been so much thought and labor ex 


pended in the last five years in perfecting 





| continuous brakes for freight service, that it 
for the Master Car 


| 
| Builders to do something in the of 


seems to be about time 


way 


As | 
examples of brakes operated by impress on | 
the draw bar the Tallman and the American | 
There | 





Mr. Richardson is with the | freight service what the Westinghouse has 


done for passenger trains. 
The locomotive exhibit is intensely inter- 


esting. There are several valuable inven- 
tions exhibited relating to locomotives 


Several spark arresters, the merits of which 


will be referred to again ; two or three forms 


of grates of novel design, the working 
model of a locomotive with a return flue 


boiler, which is steamed up and excites much 
notice and amusement with its rapid minia 
The Newth pan 
wlth the inventor to dilate on its merits as a 


ture motion. ash is here 


there are several 


feed-water heaters, and an 


forms of 
invention that 
aims to utilize the exhaust as a hot-air blast. 
Of the locomotives themselves, I 


saver of grates ; 


can give 
little more than an enumeration now. Half 
that I would like to say about them would 
fill up your space. 

THE STEVENS LOCOMOTIVE VALVE MOTION. 

One of the essential requisites of a locomo 
tive valve motion is simplicity. The devices 
used on early locomotives were so complicated 
or unreliable in their action, besides being 
indifferent of that the 
advent of the link motion was hailed with 
pleasure by every one interested in getting 
trains over the road on time. 

The general adoption of the link motion 
followed within a few years after the inven 
tion came out, and it became a recognized 
feature of 


distributors steam, 


before its 
When the 
mechanical world worked deeper into the 
subject of valve motion it was found that 
almost the only the link motion 
possessed was simplicity as a reversing gear. 


the locomotive almost 
shortcomings were understood. 


merit 


As an expansion gear it was decidedly defec 
tive. If it cut off at one-third 
stroke it would let go about 
and compression 


say of the 
at two-thirds 
would when the 
piston had traveled about two thirds of the 


return stroke. 


begin 


Between undue compression 
and short period of expansion the steam was 
far from doing the amount of work it ought 
to have performed. 

Attempts to improve on the link motion 
for locomotives have been legion, but they 
all entailed complications which were inad- 
missible. 

Alexander 


Corliss 


L. 


Jigger 


Holley’s description of the 
apply 
forcibly to most attempts at improving the 


locomotive would 
expansion gear of the locomotive. 
Last year a good deal of attention in me 
chanical circles was directed to an invention 
A. J. Stevens, 
Mechanical Superintendent of the Southern 
Pacific Railway, placed upon a locomo ive 


of an independent cut-off by 


constructed at the company’s shops 

This engine had a riding cut-off valve and 
three eccentrics were needed on each side 
which complicated the motion a little, but the 
performances of the engine were so satisfac 


tory that the increased number of parts was | 


considered excusable. 

The ‘‘ Mastodon” 
Exposition of Railway Appliances was built 
by Cooke, of Paterson, N.J., for the Southern 
Mr 
Stevens, and the valve motion has the inde 


engine exhibited at the 


Pacific Railway, from the designs of 


pendent cut off alluded to. 


But Mr. Stevens while gratified with the | 


performance of this kind of motion was anx 


ious to produce something that would effect | 


The out 
come of his labors is the invention of a valve 


similar results with fewer parts, 
motion which does all that is performed by 


the independent cut off, and is at the same 
time the essence of simplicity. 


‘a N= 


STEVENS VALVE. 








SKETCH OF 
A handsomely finished working model of 
the motion is exhibited among the display 
of Nathan & Dreyfus at the exposition, and 
receives a great deal of attention from me 
chanical railroad men, 
The motion is planned something after the 


recommending a brake that will do for Walschatrt style, the movement being taken 71 of oil, and 2 of a siccative, 


— TS ) 


| 


from one eccentric and a connection with the 
cross-head. There are two valves, something 
of the Allen pattern, with an additional 
supplementary passage through the valve for 
exhaust. These valves are moved by separate 
stems. The steam ports are at the ends of 
the cylinder, and one valve moves over each 
port. The valve stems are connected with a 
triangular plate suspended above the guides, 
which is actuated by connections with the 
cross-head and eccentrics. This movement 
regulated that the valve opens and 
closes quickly at the beginning and end of the 


stroke. 


| 
| 
| 
| 
| 


Is so 


In tracing the movements of the Stevens 
valve motion in full gear I found that the 
valve was set with about £” lead at the begin- 
ning of the stroke. The lead is obtained 
from the cross-head connection and can be 
regulated according to the class of service 
required from the engine. 

When the piston moved 4” of the stroke 
the valve, by aid of the supplementary pas 
sage, opened the port {”’, and by the time 
the piston moved 2” the valve entirely un 
covered the steam port. At the 6” point of 
piston travel the valve stopped and remained 
stationary till the piston reached the 12” point. 
Then it began to return and cut off at 26”, 
but did not release the steam till the end of 
the stroke, which is 30” of piston travel. In 
the meantime the back valve held the port 
open to the exhaust till the piston was within 
2” of the end of the stroke, leaving only that 
distance for compression, ; 

When the motion is notched up to cut off 
at” of the piston stroke, the lead is the same 
as for full gear. Operated in this way at 2” 
of the stroke the valve gives a port opening 
equal to {”, then remains stationary till the 
piston travels to the 5” point, when it returns 
and cuts off at 9’, and it holds the steam 
following the piston to the end of the stroke 
where release takes place just the same as in 
full In this case compression began 
When the piston had 24” of the 


gear 
traveled 
stroke. 

It will be seen from these particulars that 
the Stevens motion supplies the means of 
wonderfully increasing the utility of the 
steam within the cylinders, as compared with 
the best performance possible with the link 
motion, 


—— me 


The company making the largest quantity 
of pig iron of any concern in this country 
has reduced its prices to $20 for No. 1 and 
$19 for No. 2. 
be taken by other furnace owners. 


Similar action must necessarily 
Dullness 
and depression in the iron trade have reacted 
the 
r vives new evidence of stability with 


upon the machinery trade, and until 


tOin 





jeudllence on the part of purchasers some 
| drawbacks m the machinery business will be 
| experienced. 
The prices of pig iron have undoubtedly 
been dropped to squeeze out some of the 
smaller and weaker furnace operators who 
jare regarded as constituting a disturbing 
| clement in the market. There is no combina 
tion of pig iron manufacturers. 

The Western manufacturers of rolled iron 





by signing the puddlers’ scale for another 
year, without change from the one in force 
yei the 
retention of their customers and disappointed 


| last iw, have practically insured 


| 
| 
| 
| those Kastern iron manufacturers who ex- 
The mills are 
| reported to have a fair supply of orders on 
| hand . 


| pected to get them away. 


eb 


Attention has recently again been drawn 
ito MM. Neugean and Delaite’s process of 
| protecting iron surfaces rust. <A 
very fine powder of metallic zinc is mixed 
with oil and a siccative, and applied to the 
In 
Two coats 
jare, at any rate, guaranteed to secure a pro- 


against 


iron by means of an ordinary brush. 


many cases one coat is sufficient. 


tection against the corrosive action of the at- 
The zinc 
coating gives the iron a steel-gray appear- 


mosphere, us well as of sea water. 


ance, and it does not interfere with subse- 
quent painting. A good mixture, of which 
only the necessary quantity should be pre 


pared, consists of 8 parts, by weight, of zine, 
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The Railway Master Mechanics’ Associa- 
tion. 


dividuals who devote their lives to a particu- 
lar line of investigation, have a tendency to 
become egotistical respecting their own im- 
portance. Because they happen to know more 


mankind, they are inclined to proclaim their 
superiority from the house-tops. The Rail- 
way Master Mechanics’ Association has been 
a conspicuous exception in this respect; 
although dealing with subjects of world 
wide interest, and deciding mechanical ques- 
tions of international importance, its de- 
meancr has been so quiet and retiring that 
the investigations and the 
association have been little known beyond 
railway mechanical circles. 

In June, 1868, a few master mechanics met 
at Dayton, Ohio, and resolved to call a 
general meeting of master mechanics at 
Cleveland, Ohio, in the following Septem 
ber, for the purpose of forming an asso- 
ciation whose were, as the sub- 
sequent president expressed it, ‘‘to  in- 
crease the knowledge of their profession, 
for the advancement of science, the promo- 
tion of friendship, and the enhancement of 
railway interests.” In response to the call 
about fifty master mechanics from the lead- 
ing railroads met together, and went vigor- 
ously into business by adopting a constitu 
tion and arranging to investigate some of 
the mechanical problems in which they were 
all directly interested. The roll of members 
rapidly ran up to over two hundred. No 
defined plan of operations was formed. It 
was well understood that many important 
questions relating to railroad motive power 
remained unsettled; and it was desirable 
that their combined wisdom should be exer 
indicate the best forms of ma 
chinery, the most suitable materials, and the 
most practical methods for general use. 

The first requisite towards ascertaining the 
work before them, was consultation and dis- 
cussion on the needs of locomotive depart- 
ments. Isolation is the generator of narrow- 
ness. A master mechanic who carries on 
work for a few years away from the inter- 
change of living contemporary opinions, 
gets prejudiced in favor of his own methods, 
of the patterns he prefers, and of the ma- 
terial he considers best adapted for his work. 
It is very desirable that uniformity should be 
followed, as far as is practicable, in the con 
struction and maintenance of railroad machin- 
ery. At the time the Master Mechanics’ Asso 
ciation was instituted, wide diversity of prac- 


discoveries of 


objects 1s 


cised to 


tice prevailed which was yearly getting 
wider. Their influence arrested this ten 
dency. Their action in favor of standard 


forms alone, would entitle the Master Me- 
canics’ Association to the highest praise, for, 
had the growing diversity of machine de- 
tails been allowed to go on for many years 
longer, its correction would have become as 
difficult as the task of reducing interna 
tional weights and measures to an acceptable 
standard, Within few years the 
advisory influence of the Master Mechanics’ 
Association became powerful. When ordi- 
nary technical societies, after full investiga- 
tion and discussion, endorse any device or 
method, the most they can do is to recom 
mend its merits. When the Master Me- 
chanics’ Association agree upon the merits of 
a mechanical appliance its adoption by the 
principal railroads in North America 
practically settled. 

Technical societies generally do their work 
by discussing questions that 
before them by certain 
papers on given subjects. The discussion is 
seldom more than a criticism, the originator 
of the subject supplying the information. 
With the Master Mechanics’ Association it 
is entirely different. It has worked into a 
system of procedure which makes the in- 


a very 


is 


are brought 


members reading 





experience of the individual members can 
| furnish. 

| At each meeting, a committee is appointed 
to arrange the business for the succeeding 
convention. This committee prepares a list 


Exclusively technical associations, like in- | 


about a certain science or art than the rest of | 


| of subjects recommended for discussion, and 
| sub-committees are selected to investigate 
ach particular subject. This sub-commit- 


| arranges a series of questions calculated to 
| bring out full information from the various 
| members. For instance, when the utility of 
| steel tires was still an unsettled problem, a 
| committee appointed to investigate the sub- 
ject of steel tires prepared a list of questions 
of the following tenor: 1st. How many 
steel tires, and of what manufacture, are in 
use on your road? 2d. Please furnish de- 
tailed report of the performance of each set, 
stating the number of the set, thickness 
when fitted for use, present thickness, mile- 
age, diameter of wheel, weight of engine, 
and nature of service. 5d, Have any steel 
tires broken while in use on your road ? 
Thus the list goes on exhausting the subject 
pretty thoroughly. Lists of these questions 
are sent to all the master mechanics, and 
upon the answers received the report of the 
committee is based. This report is usually 
an interesting document, an epitome of all 
the valuable information relating to the sub- 
ject, and becomes the theme of open discus- 
sion after it has been read in the meeting. 

As the first essential of a good locomotive 
is a boiler that will supply steam economi- 
cally under the varied conditions of speed 
and load and yet be portable, durable, and 
safe, the master mechanics recognized the 
importance of the subject by grappling it at 
their first meeting. They investigated the 
boiler and inquired into every detail respect- 
ing its construction, material, varied forms 
and proportions, its durability under differ- 
ent circumstances and usage ; they experi- 
mented to find its strong and weak points, 
and they brought the full experience and intel- 
ligence of the association to demonstrate what 
ought to be the standard locomotive boiler. 
To their labors were due the credit of decid- 
ing that steel was the material best suited for 
fire-boxes. They decided this question at a 
time when great diversity of opinion still 
existed about the best material for fire-boxes, 
copper and iron having many advocates. 
The problem of boiler material and con- 
struction opens such a wide field for di 
versity of opinion, that some part of the 
subject has been under discussion at every 
convention. So long as inventive genius 
leads the way in the ceurse of improvement 
the subject of locomotive boilers will be 
likely to remain open. Proportions and ma 
terials of wheels, tires and axles and other 
parts of the running gear received laborious 
investigation extending over several years, 
and the results of the reports are indelibly 
stamped upon our American railroad practice. 
In their investigations of the best form of 
locomotive for different kinds of service, the 
influence of the association favored what is 
everywhere known as the eight-wheeled 
engine for passenger or light freight service ; 
while the mogul and consolidation types were 
recommended for heavy freight business. 

To follow the labors of the Master Me 
chanics’ the fifteen 
to summarize 
investigations into every prominent question 
of mechanical science, as it relates to the 
railroad world. Its committees left no ques- 
tion unnoticed that required research, and 
they have shed new light on every subject to 
which they’ have devoted their attention. 
To the work done by the association the 
railroad traveler is indebted in no small 
degree for his remarkable immunity from 
accident ; the husbandman has reaped bene- 
fits from the same source which cheapened 
transportation, and during the short period 
of the association’s existence operating ex- 


Association through 


annual meetings would be 


penses have been reduced in many cases 
fifty per cent. The general public and rail 
road corporations have reaped substantial 
benefits from the labors of the Master Me 





vestigation of subjects thoroughly effectual | 
and brings out all the information the wide | 


chanics’ Association, but the individual 
members have been the greatest gainers. 
They have been encouraged cultivate 
exact and systematic methods in performing 
their ordinary work, and valuable technical 


lo 


and mechanical training have resulted from | 
the investigations necessary to carry out the | 


programme of the various conventions. 


Much valuable labor has been accomplished, 


tee dissects its subject, and upon the parts | 


| but the field is far from being exhausted. 
Every year brings forth new subjects for in- 
| vestigation. Improved methods of practice 
are developed, so that this enterprising asso- 
| ciation is not likely to fall short of material 
|or its work drift into a stereotyped form. 
| The convention next week at Chicago prom- 
ises to be one of the most interesting and 

aluable meetings in the history of the 
association. 





—- +e 
Decoy Advertising. 


We hear in some quarters complaints about 
dullness of trade. To manufacturers who 
find orders not coming in, and who yet de 
sire to simulate the appearance of doing con- 
siderable business with prominent establish- 
ments, for the purpose of inducing other 
establishments to buy, we might commend 
the enterprising example set by an engineer- 
ing weekly published in Chicago, and now 
completing its fifth (half-yearly) volume. 

The weekly in question, which, by the 
way, has the rather unusual feature of being 
dated on Friday, appears to be in the habit 
of carrying non-authorized advertisements in 
its columns, presumably for the purpose of 
enticing other advertisers to invest their 
money where otherwise they would not be 
likely to do so. 

Our attention has at different times been 
valled to this system of manifest decep 
tion, by establishments of high repute, 
who find, to their surprise, their advertise- 
ments paraded in the columns of the weekly 
referred to, without their consent and without 
their previous knowledge, and who do not 
desire to figure as decoys in deceiving others. 
Exactly what plan of redress is open to firms 
who object to the use of their names in this 
manner is not clear ; but it would seem that 
genuine advertisers who are induced to invest 
their money through the parade of unauthoriz- 
ed advertisements should have some measure 
of redress open to them in the statutes relating 
to obtaining money by false pretenses. 


i . 


Looks a Good Deal Like 


Banishment, 


A subscriber writes us from the Quebec 
Mine on Michipicoten Island, Lake Superior, 
operated by the Michipicoten Native Copper 
Company, enclosing $38 for renewal of his 
subscription to the AMERICAN MACHINIST 
for another year, and says: 

‘* Your notice for renewal, December 3, 
1882, came to hand here May 6, 1883, being 
the first mail we have received on this island 
this year, and I write by the first that goes 
out. Please do not let me miss any numbers, 
as I cannot afford that away up here in my 
banishment.” 

ee 





An impression seems to prevail in most 
parts of the country that the great Brooklyn 
Bridge is completed, or so near completion 
that only a few finishing touches are re 
quired, Saturday, June 2, the eight Brooklyn 
trustees of the bridge were reappointed for 
another year by the Comptroller and Auditor 
of that city (the Mayor dissenting). As a 
reason for their reappointment the Auditor 
said the bridge would not be completed within a 
year, and he thought it impolitic to take 
the control of the work out of the hands of 
those who have carried it forward to its 
present state. It is probable that the last 
appropriation of money to complete the 
bridge has been made by the legislature, but 
as the tolls now amount to from $500 to 
$2,000 a day, which receipts (available for 
construction) will be largely swelled when 
the railroad goes into operation, the bridge 
is not likely to be completed in a hurry. 

The anxiety of some of the manufacturers 
of patent medicines in the effort to get 
the advertisements of their wares into the 
columns of journals which do not admit such 
advertisements is sometimes commendable as 
showing perseverance on their part, to say 
the least. 

As a case in point, a Philadelphia firm has 
urged considerations of philanthropy toward 
| the readers as well as profit to the publishers 
‘of the AMERICAN Macuunist in soliciting the 
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acceptance of their advertisement so persist- 
ently during the past two years that we have 
finally been obliged to intimate to them that 
there is only one way by which they can hope 
to obtain access to our advertising columns. 
That way is, the proffer of cash enough to 
induce us to sell them the paper outright, 
their advertisement not being in our line. We 
can only hope our would-be patron will now 
begin the process of giving us a rest. 


* Be 

A correspondent inquires the name of the 
American mentioned by J. O. in the AMER- 
1CAN MAcuinist of May 19th as having a 
type writer in London that could be sold for 
ten dollars. Referring the inquiry to J. O., 
he replies as follows: 

‘*You can say that I believe the inventor 
of the type writer mentioned never patented 
his invention in America, or lived to com- 
plete his patent in England. He took out 
provincial protection, but changed his plan 
sampletely before he died. It would not 
fair to give the thing away to some stranger 
to make money out of, but if some one re 
invents the thing, then it is all right to let 
him go ahead.” 


be 


Ml —_— 

The Glasgow engineers (machinists) have 
addressed a circular to their employers asking 
for an advance of wages ‘‘to the extent of 
one halfpenny per hour.” As they work 54 
hours a week the advance requested is but 
dt cents a week. 

In a leading editorial the Hngineer and 


Tron Trades Advertiser of that city says that | 
‘‘it is to be hoped that calm counsels will | 
prevail on both sides, so that no rupture, | 


however the masters’ decision may go, may 
take place in the relations at present existing 
between the engineers and their employers.” 
We commend this incident to the attention 
of those free traders who have been prating 
about the good wages paid mechanics in the 
shipbuilding districts of Scotland. 
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Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 


correctly, and according to common sense 
methods. 

(216) D. S., Cedar Rapids, Ia., asks: 
What kind of oil is used for tempering tools’ A. 
Whale oil is used by some ; others use lard oil, and 
others still a mixture of oil and other substances. 


(217) G. J., Chattanooga, Tenn. , asks: What 


are peroxide and protoxide of iron? A.—They are 
combinations of oxygen and iron. We do not 


understand your other question. Repeat it; also 
give the title of book from which you obtained 
figures. 


(218) C.B, Lexington, Il]., writes: I have 
difficulty with my foot lathe, not being able to 
keep it steady when running fast. I have tried 
various plans to remedy the defect, but without 
success. A —You will find in 
the AMERICAN MACHINIST, Of March 26, 1881, an ar 
ticle on this subject, which, we think, will give you 
the desired information. 


(219) W.J. F., Fenton, Mich., asks: Will 
you inform me of the best method of cleaning and 
drying screws, after they have been case-hardened, 
to prevent them from rust? A.—The practice is to 
dry the screws in a sieve over a fire, then put them 
in oil, take them out and drain them by placing in 
a sieve, then dry them in sawdust, either by hand 
or by tumbling them in a tumbler. 


Can you assist me ? 


(220) Engineer, New York, asks: 1. In a 
low-pressure, steam-heating apparatus, with re 


turns to boiler on the floor, when the water is 
blown out there remains a leg of water in the re 
turn pipes one foot high, and a full body of water 
in the horizontal pipes. Is it right or wrong to 
leave this water in the pipes all summer? A.—If 
any part of the heating apparatus is emptied, we 
should say empty it all. 2. To what height can 
water be lifted by an injector? A.—lt 
by some manufacturers that it is possible to lift 
water with their injectors a height of 264 feet. 


(221) C. W., New York, asks: What pro 
portions of valve ports, ete., shall Luse fora 10x16” 
engine, running at 100 revolutions per minute, to 
cut off at 5g stroke? A.—This is rather early in 
the stroke to cut off with an Ordinary single valve 
at travel The ports may be 
34’’x10’’; exhaust port, 144’’x10 For 


is claimed 


constant steam 


bridges, 34 


an average cut-off at 5¢stroke, steam lap, 76; travel 
of inside lap you can 


of valves, 3 The amount 


orem | 


give the valve will depend upon the clearance in | 


| 


| toned paper. 


chest. You can give 14” inside lap, and if com 
pression is too great cut it out afterwards. Unless | 
the valve is balanced, it will be a hard one to 


move, if operated under high steam pressure. 


(222) Reader, Omaha, Neb., writes: I 
have a tank 20 feet diameter by 16 feet high. Iwish 
to stay it with ten hoops. Can you give me a rule 
by which to determine what size hoops to use, and 
how to space them, so that by using ten hoops each 
may bear an equal strain? A.—We cannot give a 
rule for this, and think it will not be practicable to 
exactly accomplish the end named. The strength 
of the staves would enter into the calculation, and 
each hoop would differ in dimensions from the 
others. Trautwine says in his ‘**‘ Engineer’s Pocket 
Book” that a tank 20 feet diameter and 12 feet 
deep ‘** may have nine hoops of good iron, placed 
several inches nearer together at the bottom than 
at thetop. Their width, 3’; the thickness of the 
lower two, 14"; thence gradually diminishing until 
the top one is but one-half as thick. The lower two 
are driven close together.”’ 


(223) E. J. C., ——, Pa., asks: 1. How 
long will it require to anneal a 10” or 20” piece of 
steel? A.—We do not quite comprehend what you 
If, as we assume, you mean a piece of steel 

of considerable length, 10’ to 20’’ in diameter, it 
would take several days. 2%. Would a plan by 
which such pieces could be perfectly annealed by 
twice heating in a forge be of any advantage ¥ I 
}can anneal that they cannot be 
| afterwards tempered to cut iron. A.—A quick 
| process for annealing steel without injuring its 
| quality would be of advantage. The fact that the 
cold-chisel cannot be tempered after annealing 
would indicate that the steel had been injured in 


mean. 


cold-chisels so 


the process. 
ously affect the steel—at least not more than pres 


ent processes. 


and quicker by your process, it is of value. 


Pusiness Speciats. 


Transient Advertisements, 50 cts. a line for each in- 

| sertion under this head. About seven words make a 

line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 


| Presses & Dies. Ferracute Mach. Co., Bridgeton,N.J. 


| Portable Forges, $10. Holt M’f’g Co., Cleveland, O. 
James W. See, Consulting Engineer, Hamilton, O. 
| Steam EKconomy—124 pp., in boards. By mail, 
| $1. A. Wilkinson, Manayunk, Pa. 
| Chas. T. Porter, Mechanical Engineer, Tribune 
Building, (Room 42,) New York City. 
Patents.—Franck D. Johns, Att’y at Law & Solic- 
itor of Patents, 617 Seventh St., Washington, D.C. 
R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


For sale, 25’’ lathes of best designs from new pat 
| terns. George A. Ohl & Co., E. Newark, N. J. 
Lyman’s Gear Chart. How to lay out gear teeth. 
Price 50 cents. 
Steam 


Latest and best books on Engineering. 


: e | Praw 
the steam cylinder and the steam pressure in the | E ray, 


Twenty Years with the Indicator. By Thos. 
Jr., Editor Cotton, Wool and Iron, royal 
8vo, 162 pages, 87 illustrations, printed on heavy 
Bound in muslin, - beveled edges. 
Price, $1.50. 


| ceipt of price, by the Boston Journal of Commerce 


If, then, it can be annealed cheaper | 


Publishing Company, Boston, Mass. 


Wanted—Correspondence with engine builders, 
boiler makers, and supply dealers in steam goods. 
We manufacture the cheapest Injectors and best 


| 


Sent postpaid to any address, on re- | 





The shops of the Cincinnati, New Orleans and 
Texas Pacific Railroad will be located either at 
Chattanooga, Tenn., or Meridian, Miss. 

The Buckeye Car Company, a new corporation, 
has purchased the old Timms Car Works, near 


| Columbus, O., and will soon begin the building of 


Steam Jet Pumps in this country, and offer to /ive | 


men the most liberal terms ever named. 
postal for particulars to J. B. Sheriff, Son & Co., 68 
Water St., Pittsburg, Pa. 


‘Useful Information for Steam Users’’—a_ 100- 
page illustrated pamphlet, carefully compiled from 
the best authorities, on the care and management 
of the steam engine and boiler, with hints for engi 
neers and firemen. Engineers everywhere should 
have this work. Send 25 cents in P. O. stamps for 
acopy. The J.N. Mills Publishing Co., 145 Broad- 
way, New York. 


For astrictly first-class automatic engine, from 10 
to 60 horse-power apply to the Straight Line Engine 
Company, Syracuse, N. Y.; medium or high-speed ; 
perfect balance ; fewest parts and fewest working 
joints; uniform speed at all ranges of power or 
steam pressure; the best material and workmanship 
in all vital parts; the most correct distribution of 
iron; unexcelled in smooth running. 


Now ready for delivery, volume 5 of the Amert- 
cAN MACHINIST, Comprising the year 1882, (52 issues) 
complete with index, in substantial book form 
Alsoa few remaining of volumes 3 and 4 compris 
ing the years 1880 and 1881, can be sent anywhere 
by express. Price of each volume, $4.00; express 
charges to follow. AMERICAN MACHINIST Pubtish- 
ing Company, 96 Fulton street, New York City. 


Chordal’s Letters.—John Wiley & Sons, 15 Astor 
Place, New York, have now ready a new and en 
larged edition, with six additional plates, of Chord 
al’s Letters, comprising the choicest selections 
from the series of articles entitled ** Extracts from 
Chordal’s Letters,” which have appeared in the 
columns of the AMERICAN MACHINIST; With a steel 


| portrait of the author, and upwards of fifty origi 


| nal illustrations by Chas. J. Taylor. 


To be of any use it must not injuri-| - 


One volume 
12 mo. of nearly 400 pages, cloth, $2.00. Will be 
mailed and prepaid on the receipt of the price. 














A machine shop isin process of construction at 
Sanger’s Mills, N. H. 

The Textile Manufacturing Company, of West 
field, Conn., will build a large factory of its own. 

Portland, Oregon, is to have this year a million 
dollar bridge, and railroad shops costing flve mil 


| lions. 
Steel Name Stamps, &c. J. B. Roney, Lynn, Mass. 


E. Lyman, C. E., New Haven, Conn. | 


Send stamp for Catalogue. F. Keppy, Bridgeport,Ct. | 


Universal grinders for lathe-centers, chucks, ang 
les or cylinders. C.C. Hill, 144 La Salle st.,Chicago, Ill. 


Wood Engraving Gone in best manner. 
furnished. Edward Sears,48 Beekman St. NewYork 


Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & John Barnes, Rockford, III. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., corner Fulton and Dutch streets, New York. 


Guild & Garrison’s Steam Pump Works, Brook 


lyn, N. Y. Steam Pumping Machinery of every de 
scription. Send for catalogue. 
H. E. Penney, manufacturer of Steel Spring 


Cushioned Helve Hammers. Photo and circular 


on application. Minneapolis, Minn. 

New tool chest, price $10. See description in Am. 
Macuinist, April 14th, or send for circular. Good 
now & Wightman, 176 Wash’ton st , Boston, Mass. 


Castings furnished for 18” and 21” swing engine 
lathes. Gearingturned and cut if desired. C. F 
Batt, Phoenixville, Pa. 

Speed and drill lathes, 10’’x4’, new design. Self 
clamping rest, first-class material and work. Par 
ties about to buy will do well to inquire. C, Wing, 


Greenfield, Mass. 


** Patent Binder” for the AMERICAN MACHINIST 
holds 52 weekly issues in good shape. Sent to any 
address by mail for one dollar, American Machinist 
Publishing Co., 96 Fulton street, New York. 


The Complete Practical Machinist, $2 50; the Pat 
tern Maker’s Assistant. $2.50; Mechanical Drawing 
Self-taugbt, $4 00; books for practical machinists. 
Address, Joshua Rose, Box 3,306, New York City. 


Free—‘* Useful Hints on Steam.” A book of 6 
pages, illustrated. Valuable to engineers, steam 
users and those about purchasing steam machinery 
By mail, 15 cents, or free on personal application. 
E. E. Roberts, 107 Liberty St., New York City. 


Business men furnished stenographers, who are 
machine operators, without charge for my services. 
Shorthand taught by mail Caligraphs sold ; 
special inducements offered; correspondence so 
licited. W.G. Chaffee, Oswego, N. Y. 


The New Pulsometer, price, 600 gallons per hour, 
$50 ; 1200 do., $75; 3,600 do., $100; 6,000 do., $150; 
10,000 do., $175; 18,000 do,, $225; 25,000 do., 
15,000 do , $400; 60,000 do,, $500: 120,000 do, , $1, 04 
Write for descriptive book, mailed free. 

Pulsometer Steam Pump Company, &8 
street, New York City. 


The National Feed-Water Heater—the best and 
cheapest in the market; warranted to heat water 





(i 


) 


John 


by exhaust steam up to 206° to 212° Fabrenheit. 
This heater commends itself to every practical 
man. For description and prices, apply to the 


National Pipe-Bending Company, New Haven, Ct. 


A company in Pittsburgh, Pa., has subscribed 
$500,000 for the manufacture of the Love sewing 
machine. 

The Cummer Engine Company, of Cleveland, O., 
will soon begin work on their new boiler and pat 
tern shops. 

The Harvard Clock Company will build a factory 
in New Bedford, Mass., if $75,000 can be obtained 
there by subscription. 

The firm of Elmore, Singer & Company, of Mil 
waukee, Wis., has been changed to the Northwest 
ern Malleable Iron Company. 

The Staunton Car Manufacturing Company has 
been organized, with $50,000 capital stock, to build 
car-works in Staunton, Va. 
Lac (Wis.) 


The Fond du Boiler Works have re 


| cently been enlarged by the addition of a structure 


Designs | 





60x80, and a storeroom 20x30 feet. 

The New York, West Shore and Buffalo Railroad 
have adopted the Curtis Pressure Regulator on 
their ferryboats for electric lighting. 

The Watrous Engine Works Company, of Brant 
ford, Ont., have added a large moulding shop to 
their branch factory at Winnipeg. 

Cant, Gourley & Co., Galt, Ont., are building a 
new addition to their factory. They manufacture 
wood-working machinery of every description. 

A toothpick manufactory at Sebac, Me., makes a 
two-horse wagon load of toothpicks every day, and 


year. 

The new mills of the United States Iron and Tin 
Plate Company, at Demmler in West 
Pennsylvenia, will be in operation some time this 


station, 


month. 

The Paris, Lyons and Mediterranean Railway 
Company are now turning locomotive engines out 
of their shops at Paris and Lyons at the rate of 
nineteen per month. 

The Hooven, Owens & Rentschler 
Hamilton, Ohio, have just brought out, and are 
now putting on the market, fourteen sizes of their 
** Hamilton-Corliss” engine. 


Company, 


It is said that the Farrell Foundry and Machine 
Company, Waterbury, Conn., paidea 200 per cent 
dividend last year. One of their leading specialties 
is the manufacture of chilled rolls. 

4 company has been formed in Toronto, Ont., 
with a capital of $50,000, for the manufacture of 
stoves and other castings, to be called the Toronto 
stove and Manufacturing Company 

Considerable of the machinery at the Love Sew 
ing-Machine Works, at Rochester, Penn., has been 
and up. The company expect to 
turning out 300 machines weekly by 


received set 
commence 


July 1. 


William Hutchinson, late master mechanic of the 
Galena and Madison division of the Chicago and 
Northwestern Railroad, has been appointed super 
intendent of the extensive machine shops of the 
company 


Drop 





| gan, Wis 
uses 1,000 cords of poplar and birch wood every | 


railroad cars, both freight and passenger. Howard 
Carlton will be general manager. 

The Whittenton Manufacturing Company, of 
Taunton, Mass., has been incorporated with a capi 
tal of $600,000 for the manufacture of cotton cloth 
and cotton yarn. William C. Lovering, president : 
Charles L. Lovering, treasurer. 

The Iron Works, Winona, Minn., are 
adding a number of improvements to their shops 
They are building a new machine shop, 30x100 feet, 
two stories high, of brick, and are changing and 
enlarging some of their old buildings. 


Phoenix 


The Troy (N. Y.) Standard says: * The iron and 
steel mills of this city have all they can possibly do 
at present, and are running on full time. 
no indication of complications here such as dis 


There is 


turbed other iron manufacturIng centers.” 


The Marysville (Cal.) Foundry has turned out the 
first of a series of guns for log-splitting. The gun 
is to be charged with half a pound of powder, 
screwed into the end of a log and fired by means 
of a fuse. 
Australia. 


Guns of a similar pattern are in use in 


The Pearl Manufacturing Company, 78 Liberty 
street, New York, are fitting up a new place for 
the purpose of turning out all kinds of cigarette 
machinery. They will put in two engines, shafting, 
pulleys, machinery, ete , and take their steam from 
the New York Steam Heating and Power Company, 

The machine shops of the Galveston, Houston 
and Henderson Railroad are in course of ereetion 
This fact seems to give anim 
petus to the development of local industries, as a 
national bank building, a large hotel and a hard 
ware store building are being erected. 


at Taylor, Texas. 


On account of a lack of orders, part of the chain 
works at West Middlesex, O., have shut down. Of 
the employes, the single ones were discharged, the 
married men being retained. Of course the single 
men will profit by this experience, and take unto 
themselves Wives when they get other jobs 

W. P. Hunt, president of the South Boston Tron 
Company, has completed contracts at the War De 
partment, Washington, aggregating about $175,000. 
The contractors agree to construct four 12-inch rifle 
guns at $300 each, one large mortar, and to conver; 
fifty 10-inch smooth bores to 5-inch cannon, at an 
average cost of $600 each 

Critchley & Whalley, of Portsmouth, N. H., who 
manufacture Critchley’s 
general machine jobbing, 


expanding reamers, do 
and make iron and brass 
stock company, and are 
going to erect a building 200x70, two stories high, 
with two ells 100x30, each the same height, with 
iron and brass foundry and boiler shop connected, 
all of brick. 

James Mitchell, who now occupies for general 
foundry purposes the building from 22 to 32 Water 
street, Brooklyn, N. Y., is building a new foundry 
on lots from 56 to 62 Water street. The new build 
ing will have a frontage of 78 feet 4% inches, and 
will be 50 feet in depth. 
will be four stories high, the remaining part being 
one story. After moving to the new foundry, he 
will utilize a portion of the old building for storage 
purposes. 


castings, are forming a 


For 25 feet the building 


The Boston Commercial Bulletin ways that the new 
foundry of the Home Sewing Machine Company, 
Orange, Mass, will be finished in July, and is the 


Jargest in the State, having a capacity for 200 
moulders and melting 30 tons of iron daily. The 


building is of brick, 300x60 feet, with a wing 100x60 
feet. Superintendent Sisson has recently added 
machinery for ramming the sand and drawing the 
moulds, which greatly increases the foundry’s ca 
pacity. 

The Frost-Peterson Veneer Seating Co., Sheboy 
, are building a new factory, 120xx0 ft., three 
They will put in a 150 horse-power 
Babcox & Wilcox boiler, and a 14’’x30’ automatic 
cut-off Cummer engine. The shop will be equipped 
with the latest improved hydraulic presses, made 
for their special and other improved ma 
chinery for veneering purposes. This factory is an 
addition to their factory at the foot of West 30th 
street, N. Y. City. They own their own wood-land 
in Sheboygan, Wis. 


stories high 


use, 


The Denver Journal of Commerce says: ‘ The par 
ties preparing to manufacture matches in Colorado 
have determined to locate at Buena Vista, on the 
Arkansas River. This is on account of the splendid 
water power there to be had, and the close prox 
imity it is to the lumber to be used. The machin 
ery, such as cannot be had at the East, is being made 
here in Denver. The Diamond match monopoly 
make it very difficult to obtain the necessary appli 
ances. But the Colorado company will go ahead, 
regardless of these things. 


The prospects are that the blast furnace on the 


| shore at the north end of the city of Fond du Lae, 


stone and very expensive ; 


Wis., will be started up this season. The furnace 
J. L. Meyer, and 
The buildings are of 
in fact, much more so 
than is at all necessary for the purpose. The facili 
ties of this city for obtaining ore and for shipping 


Was put in nine years ago by C, 
has never been operated. 


the iron cannot be questioned, and, moreover, it 
lies on the direct route from the iron region to the 
great mills where the iron is worked up. A large 
number of men will necessarily be employed when 


| the works start. 
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NEw York, June 7, 1883. 

The most important event of the week has been 
a reduction in prices of Pig Iron by the Thomas 
Iron Company to $20 for No. 1 X Foundry, and $19 
for No.2 X. Hand-to-mouth purchasing is likely to 
continue for some time yet, in view of the possi 
bility of still further reductions. Tin is a trifle 
easier. Copper and Spelter unchanged. Antimony 
dull, with small demand. 


—=—W ANTE D—= 


** Situation and Help” Advertisements, 30 cents for 
each words (one line) each tinsertron. 
should be sent to reach us not later than Thursday 
morning for the ensuing week's issue. 





seven 


Wanted—Parties in temporary need of experi- 
enced and practical draughtsman on reasonable 
terms. Address, A. W. C., care AM. MACHINIST 


Wanted wisiesiis-tdeciesa tounies Salama tills 
knowledge of stove work, jobbing and bench. 
Liberal salary. State age, experience, 
pected; also hardware pattern makers. J. 
Mfg Brockville, Canada 


r. Go 

Wanted—Superintendent for factory near New 
York. Must understand machine shop, wood shop, 
foundry, blacksmithing, ete,, according to modern 
customs, and be a man of proven ability. Address, 
stating experiences, expectations, etc., ‘* Wood 
and Iron,” care of William Young, 21 Park Row, 
New York. 

A wide-awake, pushing mechanic desires a posi- 
tion with some reliable firm as superintendent or 
foreman. Is experienced in management of shop 
and men, and designing and constructing tools, 
fixtures and machinery. Would take an interest 
in business, if satisfactory. Address, Box 7, care 
Am. MACHINIST. 


Smart 





Light and fine interchangeable _machinery to | 
order. Foot and power lathes; slide rests, &c. 
Catalogue forstamp. Edwd O.Chase, Newark, N.J. 


Wanted —Catalogues 
chanic and boiler-makers’ tools. 
ley, Portsmouth, N. H. 

Wanted—Special machinery and tools for manu- 
facturing hangers, shaftings, pulleys and couplings. 
Send estimates and catalogues, W. H., care Am. 
MACHINIST Office. | 


Wanted—Special machinery to manufacture ; 
have pattern shop, foundry and machine shops ; 
parties having machinery made by contract will 
find it to their advantage to corre spond with us. 
Shultis & Co., Kingston, N. 


and price-lists of good me 
Critchley & Whal- 


For Sale—One-half interest in a good machine 
shop, located in a splendid town of 10,000 inhabi 
tants. Machinist or foundryman, with $3,000 ready 
cash, will find it to his interest to investigate. Ad- 
dress, box 2,045, Ottawa, Il. 


Wanted—A man witha small capital (from $3,000 
to $8,000) and a large capital of brains and expe 
rience inthe foundry and machinery or agric siberal 
tool business as a partner in a well-established and 


paying business on the Pacific Coast. The best of 
references re ee before pames ulars are given. 
Address ** Pac * care this offic 


A first-class chance for business. A machinist or 
any one having general knowle dge of the foundry 
and machine business, with several thousand 
dollars to invest, can ge ‘tan interest and full a 
trolin a No. 1 shop, equippe d with new tools and 
machinery. To one having cash and brains and 
desiring to build up for himself, no better opportu- 
nity can be offered. For further particulars address 
John W. Marsh, Portsmouth, O. 








Manufacturers of 
Punching, Shearing, 
Also, Plate Bending Rolls. 


OBERT KENT, 


: 
0 


5 to 49 JAY ST., BROOKLYN, N. Y, 


and Riveting Machines 





GEAR CUTTING 
of Every Size and Description, im Steel, 
or Brass. All Kinds of Gear Wheels Made 
Order. Every Machinist or Mechanic should send 
for Gear Book, gratis. GRO, GRANT, 
Alden St., near Court St., Boston, Mass 


CORNELL UNIVERSITY. - 


COURSES .IN 
Mechanical Engineering, 
Electrical Engineering, 
Civil Engineering, 
and Architecture. 


ENTRANCE E x AMIN ATIONS BEGIN AT 9 
A. M., JUNE 18 and SEPT, 18, 1883. 





For the UNIVERsity Reaister, containing full 
statements regarding requirements for admission, 
courses of study, degrees, honors, expenses, free 

scholarships, ete. and for special information, 
ul pply to 
Tu PRESIDENT Of CoRNELL UNIVERSITY, Ithaca,N.Y. 


Copy \E j 


wages ex" 1922 CORTLANDT ST., 


BRASS WORKING MACHINERY. | 


12 in. & 16 in. Monitors 
Valve Milling Mach’s 
Double Key 
Lathes, 
Speed Lathes 
Slide Rests 
Revolving 
Chucks for 
Globe Valves, 
Two-Jawed 
Chucks, 
— Small Teol’ 
a and 
© Fixtures 


WARNER & SWASEY, Clevelend, 0. 
COOKE & CO.,, 


Machinery and busine, 
NEW YORK. 


The Waters | 
Perfect Governor, | 


Having Adjustable | 
Speed, Automatic 
Safety Sten, Sawyer’s 
Lever, and Solid Com- 

Vv alve *s and 
Also 


SUPPLIES 


For Machinists, Rail- 
ways, Mills, Mines, &c. 





DE AL ERS 


AGENTS FOR 







— ion 
Seats. 


Please send for cir- 
cular and state that you 
saw the advertisement 
in this paper. 





Drdly’s Hutige Prog 


JOSIAH MACY’S SONS, 


189 & 191 Front Street, New York, 


MANUFACTURERS OF 


= Machinery, Engine, Cylinder, 
and Tempering 


OoOLlLs 


Samples Submitted Free. Established 1822. 


Superior 10, 12 & 16 in. 


NPEED LATHE. 


Built by FAY & SCOTT, 
DEXTER, MAINE. 
Send for Description. 


Syracuse, N. Y. 














BOSTON, MASS. 
Blowers and Exhausters 


OF EVERY DESCRIPTION. 








REMOVAL. 





Knowles’ Steam Pump Works 


HAVE REMOVED TO T 


93 Liberty St., New York. 


HEIR NEW QUARTERS, 





TT 


THE DEANE” 





Steam Pumps for Every Service. 


\ THE DEANE STEAM PUMP CO., 


92 & 94 Liberty St., 
NEW YORK. 


Send for New Illustrated Catalogue. 





HOLYOKE, MASS. 


54 Oliver St., 2264228 Lake St., 
BOSTON. CHICAGO, 








UNION SIX INE COMPANY, 


Patentees and @) Manufacturers 


OF 


UNION EMERY WHEEL. 


EMERY, EMERY WHEEL MACHINERY AND TOOLS A SPECIALTY. 
Automatic Knife Grinding Machines, Wood Polishing Wheels, Grinders’ and Polishers 
38 AND 40 HAWLEY STREET, BOSTON, 


Catalogues on application. 


THE 


;’ Supplies. 
Mass. 





A DOCKS 










M. T. Davidson Improved Steam Pump, 


MANUFACTURED BY 


DAVIDSON STEAM PUMP CO., 


ft 4/ to 47 KEAP ST., BROOKLYN, N.Y. 


Warranted the Best Pump made for all situations. 


49 and 51 North Seventh Street, Philadelphia 


THE 


OFFICE AND WORKS, 


KELLY & LUDWIG, AGEnrts, 





—RELATING TO— 
Steam Engines, Machinery, 
Heat, Gas, Electricity, Cast- 
ing and Founding, &c. 
DESCRIPTIVE CATALOGUE, 100 PAGES, 1883, 
SENT FREE ON APPLICATION, 


E. & F. N. SPON, 35 Murray St., N. Y. 





THE 


American Deill Chuck 


Is the cheapest 3-parallel 
Jaw Chuck. Price, $4. 
Sold by all Tool Dealers. 
BREHMER BROS., 440 North 12th Street, Philadelphia. Pa. 





wheel ever made. 


to get out of order. 
BUILT BY— 


SHOPS 


Send for Catalogue, Circulars 
to either of the above places. 


THE HERCULES TURBINE 


Gives more power for the same size, 
also better average results from full 
to one-half gate than any other water 
It is moderate in 
cost, compact in form, and not liable 


THE HOLYOKE MACHINE CO. 


Holyoke and “om Mass. 


and Price List 

















ON STEAM PUMP 


Is the Standard of Esellence 


AT HOME AND ABROAD. 
THEA. S.CAMERON 


Steam Pump Works, 
Foot of East 23d St., NEW YORK. 








6 IN 





CUTTING-OFF MACHINI 






\ a ~~ —— Three sizes of Cutting-Off 
a \ ag . ne Machines: 244 in., 4in., and 
 Wtiegs 6 in 


+ BET S MACHINE C0. 


Wilmington, Del., 


MAKERS OF 


MACHINE 
TOOLS 


FROM 


Improved Patterns, 
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M 
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NICHOLSON FILE Oo.,, 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
Aliso, FILERS’ TOOLS AND SPECIALTIES. 


‘*Nicholson File Co’s” Files and Rasps, “‘ Double Ender” Saw Files, ‘Slim’? Saw Files, 
‘‘Bacer”? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels 


Manufactory and Offices at PROVIDENCE, R. a. a cE _ A. 








TESTIMONI AL ON THE MERITS OF THE 


va? NICKEL-SEATED “POP” SAFETY VALVE. 


“HE BABCOCK & WILCOX CO., 2 co., 
NEW YORK AND GL 





No. 
ASGOW. 


NEW YORK, 
CONSOLIDATED SAFETY VALVE CoO., 


30 Cortlandt St. 


April “_ 1883. 
THE 111 Liberty St., N. Y. 
Gentlemen : 

Our experience in Safety Valves has been a varied one, extending over 
15 years, during which time we have tried nearly every valve placed on 
the market just long enough to become thorough'y disgusted with the 
working of each and every oneof them. We learne ‘d all their faults and 
what to avoid. With this experience in our favor, we have designed quite 
a number of valves, which we boped would overe a the difficulties we 
had mt, but since trying he Cc onsolidated Safety Valve Co.'s NICKEL- 
SEATED “POP.” SAFETY ALVE, we have come to the conelusion 
that we can make more money pet tad boilers than we can in designing 
safety valves. 

In 1882, we bought over 300 of your 3’, 344” and 4-inch valves and still have 
the first complaint to makein regard to the m, and though costing us nearly one 
hundred per cent. more than the best competing valve, we consider it money 
well spent to adopt it for use on all our work. Expecting soon to send you 
further orders, we are, very truly yours, 


THE BABCOCK & WILCOX CO. 
NAT. W. PRATT, TREas. 














THE “MONITOR.” 


FRIEDMANN’S 


Patent Ejectors, 


OR 


WATER ELEVATORS, 


For Conveying Water and Liquids, 


Pat, Oilers & Lubricators, &, 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 


92 and 94 Liberty Street, 
NEW YORK. 


Send for Illustrated Catalogue. 





A NEW ume & NOY- urtnt INJECTOR, 


BEST BOILER FEEDERS IN THE 


W ORLD. 
REVOLVING HEAD SCREW MACHINES AUTOMATIC WIRE FEED 
WICACO SCREW & MACHINE WORKS, 712 Cherry St., Philadelphia, Penn. 











CENTRE 
GRINDER 


For truing hardened 
centres and keeping 
true, without remov- 
ing from lathe, or 
drawing temper, 

Simple, quickly ad 
justec to any lathe, 
and does its work 
perfectly. 

Price complete, with 
emery wheel, boxed, #15. 

Send for circular to 


Trump Bros. Mach. Co., 
Manufacturers, 


Wilmington, Del., U.S.A. 














KS = nly Castings, &, 


Special Inducements 
to the Trade. 


List we on applicati ion. 


POOLE & HUNT, 


Baltimore. 


Md. 








Of Extra Strength and Power, of a Superior Design and Finish. 


PHILADELPHIA, Pa., 


MANUFACTURERS OF 


Metal Working Mashine Toa 


Of all descriptions and a great Dumber of sizes, including 


STEAM HAMMERS, 


Steam & Hydraulic Riveters, Cranes, Punches, and 
Shears, Bending Rolls, Plate Planers, &c. 


IRON COMPANY, 


AF ROW, ©. 


Superior to any shafting in market for the following reasons, viz.: 
ist.—It is perfectly straight and round. 2d.- can be rolled ac- 
curately to any desired gauge 3d.—It has the beautiful blue finish 
of Russia Sheet Iron, rende ring it less liable to rust or tarnish than 
shafting of the ordinary finish. 4th.—It will NOT SPRING or WARP 
IN KEY SEATING like most of the other manufactured shafting 
sold in the market, and, as a consequence, is admirably adapted for 
LINE AND COUNTER SHAFTING. 5th.—The surface is composed 
of MAGNETIC OXIDE OF IRON, forming a superior journal or 

bearing surface. 6th — It is made of superior stock. 
Sizes made from % to 3% inches, advancing by sixteenths. Price 


SH A FT| N G lists, with references and other information, furnished on applica- 
tion to 
t) 


AKRON IRON CO., Akron, O., Sole Manuf’rs, 
Or E. P. BULLARD, 14 Dey Street, New York, General Eastern Agent. 


Improved Hoisting Engines 
Specially adapted for 
MINING PURPOSES. 


ALL SIZES. 


With Reversible Link Motion, or 
Patent Friction Drum. 











HOT 















Manufactured by the 


LIDGERWOOD MF’G CO. 


Offices and Salesroom: 96 Liberty 






Street, N. Y 
Works: Partition, Ferris, and Dike- 
man Streets, Brooklyn # 
G. S. WORMER & SONS, Agents 


Chicago, St. Louis & Detroit. 





W.J0H 


"AS 


NS 


BESTOS 





ASBESTOS ROPE PACKING, 


ASBESTOS WICK PACKING; 
ASBESTOS FLAT PACKING, 


ASBES 


ASBESTOS SHEATHINGS, 
STOS GASKETS 


ASBESTOS BUILDING FE LT, 
Made of strictly pure Asbestos. 


87 MAIDE 
Sole Manufac 
ASBESTOS 
PAINTS, 
ROILER 
COATINGS, 


Descriptiv 


LIQUID 
ROOFING, STEAM PIPE AND 
COVERINGS, 
CEMENTS, 


H. W. JOHNS MFG (C0., 


N LANE, NEW YORK, 


turers of H. W. Johns’ Genuine 


PAINTS, ROOF 


FIREPROOF 
"ETC. 


e price lists and samples free. 


Cc. W. LE COUNT, South Norwalk, 





This dogis very heavy, 
and is warranted not 
to break with any work 
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Ta OFF MACHINES, 


6 in, and 2'6 in, 


(ENTE RING MACTINES, 


416 in. and 2 in. 


WARREN HASKELL & CO., Boston, Mass. 





CHICAGO, ILL. 


Manufacturers of 


(JNION BRASS MFC. 0. 
A 


Orme’s 


@ 


These 


ment. 


N. Y. Office, 1 





LOCK- 
h SAFETY VALVES. 


Patent 


LOCOMOTIVE 
MARINE 


RELIEF 
UP 


Valves have been 
approved by U. 


S. Govern- 


15 Broadway, 





se NEW 3 PREPA 


RED 


ROOFINC. 


For steep or flat roofs. Applied by ordinary workmen 


at one-third the cost of tin. 
Agents Wanted. T. NEW, 


Circulars and samples free, 
38 John Stree 


t, New York, 








UTILIZES A POWER HER 


half a pound. 


DEPOT GENERAL OF 


SCHAFFER & BUDENBERG, 
NEW INJECTOR —} 


Worked by Exhaust Steam Alone. 


Takes the place of Feed Pump, Heater, and by Condens- 
ing the Exhaust Steam re 


Works automatically at a steam pressure of less than 
Adapted to all pressures. 


For LOCOMOTIVES as well as STATIONARY ENGINES. 
WORKS AT BUCKAU, — CERMANY. 


W. HEUERMANN, 40 JOHN ST., NEW YORK, 


moves the Back Pressure, 


ETOFORE THROWN AWAY, 


THE UNITED STATES, 





0 








OUR SPECIALTY IS 


Economical Powers 


ors to ao Hi. P 





ar 





—"BURU SLE NSS ANS RARE rey 





one has Exploded, or can 
show a rupture— 


4 their 


of 1,900 in use not 


due to 


absolute safety 


1d simplicity 


Engi 








In finish and construction these nes are ad 
mirable, and will compare favorably with those ot 
higher price. Each is built on a perfect system of 
duplicating parts—a point of convenicnce to cus- 
tomers. Correspondence solicited, and Catalogues 
mailed to any address, 

QI7 T 
SKINNER & WOOD, X 
ESTABLISHED 186; LIE, fe 





THE BRAYTON PETROLEUM ENGINE Cl. 


50 Federal St. 


SAFETY! EC 


BOSTON, MASS. 






“90uBpue}}Y OU 
“uoso[dxy 

“I99UI SU ON 
“SeUSY ON 

‘TBOD ON ‘AOTIOGON FS 


“SsOlly ON 


“1o3uBq ON 
*Q0UBINSU] BIZXO ON 


qsoully 


oO 


ea UIBIIS ON 


sONOMY! C CONVENIENCE 


Expense Ceases when Engine is Stopped. 


While the cheapest motor in the 


inuous running 
rifle 
R. SMITI 


ay 


J 
G. 8. 
G 8 WORMER & 


BOWMAN 


ROB INSON & CARY. 





WORMER & SONS 


world for con 
. the cost of fuel becomes a mere 


when power is required at intervals only. 


..Philadelphia, Pa. 
.. Detroit, Mich / 
SONS Agents 


St. Paul, Sinn, / 


WORTHINGT N 





HENRY R. WORTHINGTON, 


AND 


25 & RB LIBERTY $1 
114.N 


145 BROADWAY 


70 Kilby St., Boston. 


3d S8t.,$ 


NEW \ 


ge Pry 


Send for Latest Catalogue. 
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THE HANCOCK INSPIRATOR 


The Standard for Stationary, Marine, Locomotive 


AND ALL CLASSES OF BOILERS. 
Over 45,000 in Use. 


Adopted by the Largest Mills and Manufactories, 

















s 
Send for Circulars to 


THE HANCOCK INSPIRATOR CO. 


34 Bk ACH STREET, BOSTON. 


i MACHINERY ae erect WIRE Ose Imenovee NuT- TAPPER 














Prevents breaking of 
Gears or twisting off 
sockets and taps. Taps 
2nuts atonce, Tapcan 


y compression orswaging COLD. Ma- 
ines manufactured under patents owned 
by Miller, Metcalf & Parkin, Pittsburgh, 
Pa. For machines or information, address 


S. W. GOODYEAR, 
WATERBURY, CONN. 


be removed without 
stopping the spindle. 
Slipping of belts en 
tirely obviated. More 
nuts can be tapped 










THE wig tay tated vi 
tapper. 
GARDN ER Machine sent ontrial. 
, Jndianapelis 
) COMPENSATION Machine aud Bolt Works, 


77 to 89 
. South Pennsylvania St. 
Indianapolis, Ind. 





S GOVERNOR 


OVER 25,000 IN. USE. 


Unequaled for Accuracy, Safety, 
Convenience, Durability, Work 
manship, and Design. Address, 


The Gardner Governor Co., 
= QUINCY, ILL. 


YEW YORE AGENTS, JAMES BEGGS & C0., No. 9 DEY ST. 


“THE NATIONAL CHUCK” 


C5 Spark Arrester. Vertical Portable 
Aes Reliable, durable and economical. will furnish a 
Qe horse power with \% less fuel and water than any other 
oes engine built, not fitted with an automatic cut-off 

Send for illustrated Cataloguec. c., etc. for inferma- 


tion and prices 4B, Ww, PAYNE & SONS, 


og SOURDON 


NATIONAL MFG Scie wierencun peor 
IMPROVED CRANK PLANER CAUCE f 


high and wid d pio 
igh and wide, an LANE’S 
has 12 inch stroke. ‘ 

It has power, IMPROVEMENT. 
cross and angular 
down feed as shown 
in cut, or cross feed 
only, if desired. 

Also, quick return 
motion and screw 
running whole 
length under bed. 

It is self-oiling in 
its ways. 


R. A. BELDEN IMPROVED i 
aco. Thompson's Indicators , 


Danbury, Conn. AMSLER’S 


POLAR PLANIMETER, 
D. E. WHITON, 








Established 1840. 














ORICINAL 
i Steam Gauge Co. 


Bus. Estab. in 1851. 
Incorporated in 1854, 















Planes 16 inches 











Manufacturer of AND THE PANTOGRAPH. : . 
Gear Cutters, Centering Machines, AMERICAN STEAM GAUGE ¢ 


Sole Manufacturers, 
And Lathe and Drill Chucks io great variety. 


86 Chardon Street, Boston, Mass. 
FACTORIES AT WEST STAFFORD & NEW LONDON, CONN. 


Send for New Illustrated Price List and name this paper. 
OFFICE AT NEW LONDON. 


J.C. BLAISDELL, Pres. 
stelna ee sks for repairs should be sent to West E. BURT PHILLIPS, Treas. H. K. MOORE, Sup't 


FRICTION ano cot-orr covrtines, 
JAS. HUNTER & SON, North Adams, Mass. 


aw, Horton Chucks) WESTCOTT’S pt songl 








UNLESS OUR TRADE MARK 


“The Horton Lathe Chuek,” 


Is Stamped Plainly go» on their Face. 


Send for Illustrated AE7# Catalogue. 









ONEIDA STEAM laces & FOUNDRY CO, 
82 Walnut St., Oneida, N. Y. 


THE E. HORTON & SON CO., 
Canal St., Windsor Locks, Ct., U.S. A. 





IT IS AWELL-KNOWN FACT 
that a sphere is the strongest 
possible form; hence a boiler 
made of spheres must unite 
the greatest strength with the 


A committee of the Franklin Institute, after a tho- 
rough series of tests uf the Harrison Boile r—te sting one 
boiler with a pressure of eight hundred and seventy- 
jive pounds per square inch—report; “ The committee 
are impressed with the great utility of the boiler, as 
one pe rf ec tly safe anc i free efromatll danger of explo- 
sion, even when carelessly used, and unhesitatingly 
approve and Aearti/y recommend it to public favor. 


HARRISON BOILER WORKS, 
Germantown Junction, Philadelpbia, 


















* UPRIGHT DRILL PRESS | 
¥ KEY SEATING MACHINE 


SEND_FOR CATALOGUE 
‘Ww: Pp. DAVE Se 
NORTH BLOOMFIELD, 
= - ONT. CO. NY. 


Mate Sensitive Drill, 


Adapted to rapid work with small 
drills. Its extreme sensitiveness | 
prevents clogging and breakage 
of drills. Has a swinging table 









THE 
| 
| 











with atti ue oa nt for ce nte r drill- 


ee aoe ae | Patent Interlocking Grate Bars. 


already 1 in use. Sond for cire vals ir. 


DWICHT SLATE, 


HARTFORD, CONN, 











Ts, Fe 
io ——)\ 


These bars are in use in over 10,000 different furnaces, are 
anequalled for durability and economy, and adapted to all 
kinds of fuel. Descriptive circular sent on application. 

SALAMANDER GRATE BAR CO., 
110 LIBERTY ST., NEW YORK, 








‘ ACCURACY, 
oe . 
ALIanisS® 


POWER PUNCHES. SHEARS. 
HAMMERS. 


We make over 100 sizes of Punches and Shears, 
Double and Single, varying from 500 to —s ounds | 
in weight, and adapted for every variety © work | 
The Double machines are equal to two ingle ones | 
as each side is worked independently. Also | 
ADJUSTABLE HELVE 

CUSHIONED HAMMERS | 
Of all sizes, unequalled for efficiency and durability. 


The Long & Allstatter Co., 


HAMILTON, OHIO. 


“BOILERS: 


FREE Boon Sent To Any Minne Ss 











BARNES?” 
Patenc Foot and Steam Power Machinery. Complete 
outfits for Actual Work-shop Business. Lathes for Wood 
or Metal. Circular Saws, Formers, Mortisers, Tenoners, 
etc., etc. Machines on trial if desired. Desc riptive Cata 
logue and Price List free 


W. F. & JOHN BARNES, 1995 Main St., ROCKFORD, ILL. 


“By Jas.EH 84 Jou SuNY. WT I 
y Jas.F. Hotcuniss OHN ST.NLY. SHAPING MACHINES. 
WARLES: 7, Ai RRAY=%< 6 in. and 8 in. Hand and Power, 


~ he = SEND FOR CIRCULAR, 


ST EXTEGINERETRIEEDA SS” = Bovn TON & PLUMMER, Weroster, Mass. 
‘ANN’ ST. #* NEW Yorx«- 


NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, | 
Planers, 
Shapers, 


Slotters, 
Engine Lathes Hand a, 
Etc. | SLIDE RESTS and PLANER CENTERS. 























"F. E. REED, 


Worcester, Mass. 











CLEVELAND TWIST DRILL COMPANY, .cO*.2,erenriss, 


9 24 & 26 West St., Cleveland, O 





SCHUTTE &!I!GOEHRING, Manufacturers, 


KORTING DOUBLE TUBE 
sa = INJECTOR, 


™ THE LEADING BOILER FEEDER. 


OPERATED BY ONE HANDLE. 


ough Eot Suction Pipo. Guaranteed to Work or all conditions. 


au 






wm «Will Lift Hot Water thr 
SEND FOR CIRCULAR. 


OFFICES AND WAREROOMS : 
wo and Thompson Street, Philadelphia. | A. ALLER, 109 Liberty St., New York. 
F. UPTON, 7 Oliver St., Boston. GEORGE A. SMITH, 1419 Main St., Richmond, Va 


rox ENGINEERING € 0., 709 Market St., St.Louis. H. P. GREGORY & CO., 2 California St., SanFran’co 





E. KENNEDY, 138 Blake St, Denver, Col 
GE LONE LED hoe tone Bee St.,Augusta,Ga. | 
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MORSE TWIST DRILL & MACHINE COMPANY, “Sa 
Sole Manufacturers of Morse Patent Straight-Lip Increase Twist Drill. | 











Drills for bere ‘omen Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 


All Tools Exact to Whitworth Standard Gauges. 
GEO. R. STETSON, Sup’t. EDWARD S. TABER Pres’t and Treas. 


MINERAL WOOL. 


Fibre Magnified. 
¢ 








A fire-proof non-conductor and deafener. 24 
cents per cubic ft. at wholesale prices. Sample 
and circulars free by mail. 


U. S. Mineral Wool Co, 


yen ROLLS 


THE CUT REP 
RESENTS ALL 








PATENT 
PLATE 











SIZES THAT | 
ARE DRIVEN 
BY BELTS. 








“Iti is 1 bet the work of a moment to balance the top colent lower'the hinge ‘alee to take out the 
plate when a full circle is bent. The rolls are all made of solid wrought iron*the balance bar bei ing a 
part or extension of the’ top roll. There is a cast iron bed-plate under the entire machine. To save any 
Pampas | of belts we put in Friction Pulleys, which enable the rolls to be started, stopped or reversed 
nstantly. 





Dowel Machines 
Band Saws, Rotary and Stationary oe |W. C. YOUNG & CO., Worcester, Mass, 


¥ > > 
yp Planers, and Buzz Planers, a Manufacturers of 


Varie ty, Moulding Mac hines, 
ENGINE LATHES, HAND LATHES, 


Makers’ L athe, Boring Machines. War. 
Also, a large stock of Second- hand Foot Power Lathes, Slide Rests, &o. 


BPECKS PATOROP PRESS 


BLAST FORGE SS. - 
MMMM STEEL & IRON DROP FORCINCS 


AZ “ste amp for new illustrate “ys Ciena 
Heavy Drop Dies and Special Machinery. 


















THE ALLIGATOR WRENCH, 


Teeth cut diagonally. Grips Round 


Iron or Pipe. 


Patented 
Ane 31, 1875. 






AMERICAN SAW CO., 


Trenton, N. J. 








i D. SAUNDERS? SONS 


MANUFACTURERS OF THE ORIGINAL 


Trade Pe Mo bow Mark. 
Pipe CuttingsThreading Machine. 


BEWARE, OF IMITATIONS. 
None Genuine without our Trade-Mark and Name. 
STEAM AND GAS FITTERS’ HAND TOOLS, 
PIPE CU TTING & THRE ADING M ACHINES 


For Pipe Mill use a Specialty 


YONKERS, N, Y. 





For STEEP and FLAT ROOFS of all kinds; 
ean be applied by ordinary workmen at ONE 
THIRD the cost of TIN. Send for a,sample 
and our circular which gives full directiéns how 
to apply your own roof; also how to repair leaky 
roofs of all kinds. Address, 

W. H. STEWART, 
74 Cortlandt St., New York. 


THE BARAGWANATH STEAM 
JACKET FEED WATER 
HEATER & PURIFIER. 


Manufactured by the 


Pacific Boiler Works 


OF CHICACO. 


Best Feed Water Heater 
IN THE WORLD 
Delivers Feed Water several 
degrees above boiling point.® 
REDUCES BACK PRESSURE 
ON ENGINE. 

Prevents and removes Secale 
and inerustation from Boilers 
SAVES FUEL. 
Increases the steaming capa 
city of boilers, and saves 
boiler repairs. 


BENJ. F. KELLEY, 
91 Liberty St., New York. 


Gen. Eastern Agent. 





‘Send for Circulars. 














b RIDGE Pk BOILER WORKS 


BRIDGEPORT, CONN. 
LOWE & WATSON, Proprietors, 


MANUFACTURERS OF 


The Lowe Patent Tubular Boiler, with and 
without Superheating Drums. Fourteen 
years’ use proves them the most durable 
and reliable boiler known, Gives dry steam. 
The process for combustion of the gases is in 
the construction and setting. Burns any 
fuel; obtains as much result from it as any 
boiler or setting with no more cost, and 
greater durability. 
ag Send for descriptive Circular. 








| HOLROYD & CO., Waterford, N. Y. 
‘Manufacturers of STOCKS and DIES. 





-+ Justout. ROLLSTONE MACHINE C0. 
45 Water St., Fi.chburg, Mass. 
BEECHER & PECK,NEW HAVEN CONN. 
Universal 
Milling 


Machine. 


———~_Correspond- 
encesolicited. 





MANUFACTURED BY 


C. E. LIPE. Syracuse. N. Y. 


TRENTON, N. J. 





Five smaller sizes, at $7 to $27. The only Par- 


EAGLE ANVIL WORKS, 


Largest size has 8 inch Jaw—opening 10 inches, witn 26 


inch Lever. 





allel Vise that will stand heavy work. Send for circular to 





MAKERS OF ALL KINDS & SIZES. Fisher Double Screw Leg Vise, 


WARRANTED 
Stronger Grip than any other Vise. 
ALWAYS PARALLEL AND CANNOT BE BROKEN. 


Eureka Band Saw 


We build three sizes at prices 
lower than an equally good Band 
Saw can be had elsewhere. For 
further information inquire of 


FRANK & CO., 


176 Terrace Street, 


Send for Catalogue to 


JAMES D. FOOT, Sole Agent, 
No. 101 CHAMBERS STREET, NEW YORK. 












WY P. BLAISDELL & C0., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





BUFFALO, N.Y. 


Tewksbury Automatic Elevator Co. 


275, 277 & 279 Passaic Street, 
NEWARK, New Jersey, 


Are now prepared to furnish ELEVATORS of any capacity to run by Hydraulic or 
Belt Power and can insure a higher rate of speed than any Belt Elevator in the 
market, They can be sent to any fioor without an attendant, insuring perfect safety 
from accidents, as they stop automatically and with certainty at any floor. 








SEND FOR CIRCULARS AND PRICES. 


SPECIAL NOTICE. 


In press and ready for distribution in Thirty Days. 


A Pocket Manual for Engineers 


Edited by JOHN W. HILL, Mechanical Engineer, 


HOLROYD & CO. 


Pm 
<a aRIOaRE T aarS 





For MACHINISTS, BLACKSMITHS & GAS FITTERS, 





Mem. Am. Soc’y of Civil Engineers; Mem. Am. Assa’n R. R. M.M 
i] 
EDITION, TEN THOUSAND. SWIFT’S AUTOMATIC 

Of which, first 2,000 copies will be furnished postage pre-paid 
at one dollar ($1.00) each, subsequent copies will be furnished 
(postage pre-paid) at one dollar ond-a-half 1.50 each 

A pocket manual of useful information for Mechanical Engi 
neers, Steam usersand mechanics; containing 224 pages, (set in 
Nonpareil type) of care fully sclected data, tormula and experi : sania 2 ee 
mental investigations, fre mith latest and most approved s sources FOR STEAM ENGINES. 
Printed from ¢ a ‘ctrotype plates, on white ig 1 book paper, in 
stitl morocco covers swith eardinal edges Riz of ipag e,4 49 x 63 }?¢ ) I V 
inches, From ore ss of RoBert Clarke & Co. Chicinnatl, : SI ] E FEED, 


FLASH ‘“‘ SICHT.” 


NO EXTERNAL OR INTERNAL PIPES, 
NO CLASS TUBES, 
OR LOOSE JOINTS. 
ALLEN W. SWIFT, 
Elmira, N. Y 


SHEPARD’S CELEBRATED 
$60 Screw Cutting Foot Lathe. 


Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chucks, 
Mandre Is, Twist Drills, Dogs, Calipers. 
Send for catalogue of outfits for am 
ateurs or artisans. Address, 


H. L.SHEPARD & CO., 
JOSEPH B. MATTHEWS, 341 & 343 WEST FRONT STREET, 
AUTOMATIC ENGINES, BALTIMORE, MARYLAND. CINCINNATI, OHIO. 
FE’ATENT ERATCHET SSCREW-DRIVER. 
Price per set, one handle and three blades, 
} drop forg red tool steel, $2.25, All goods war- 
ranted. Send for Cireular. " Addre ss: Rhodes 
& Hays, P. O. Box 25, Hartford, Conn. 


STEAM AND DROP PILE DRIVERS. 


, Seivacts Patent Steam Pile Hammer, automatic ; very effective ; simple and durable, with recent 
m provements, 

. VULCAN IRON WORKS, CHICACO, ILLINOIS. 
os The Woodbridge Patent 


LATHE & PLANER TOOL. 


RIGHT AND LEFT HAND CUT. 


Four Cutters with each Tool and every Tool 
Warranted. Send for tools, or for circular, to 


PRATT & CANDEE, Hartford, Conn. 
JARVIS PATENT FURNACE ofoiboitss. 


** Economy of Fuel, with increased capacity of steam power. 
Like the Siemens Process, it utilizesthe gases with hot airon 
top of the fire. Burns all kinds of waste without a blast, in- 
cluding screenings, wet peat, wet hops, sawdust, logwood, 
chips, slack coal and wet bagasse without drying.’’ 


A..F. UPTON, General Ag’t, 
Send forCireular. 7 Oliver St., (P.O. Box 3401,) Boston, Mass- 
BERTON & NICKEL, Now York Agents, No. 422 EZ. 234 St. 
POND ENGINEERING C0., Western Agonts, 709 Market St., ST. LOUIS, 
and 130 Wost Second Street, CINCINNATI, Ohio. 


Publishe “dl by WILLIAM A. HARRIS, 
Builder of HARRIS-CORLISS STEAM ENGIN Es: 
PROVIDENCE, R. I. 


To whom all Subscriptions for copies should be sent. 


















20 INCH SWINC 


ENGINE LATHES. 


F.C. & A. E. ROWLAND, 
New Haven, Conn. 

































NO FORCING, 
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WM. SELLERS & CO. 


PHILADELPHIA, PA. 


Machine Shap and Railway Equipments 


Shafts, Couplings, Hangers, Pulleys, Mill Gearing, etc., Lathes, 
Planers, Drills, Shapers, Bolt Cutters, Twedell’s Hydraulic 
Riveters,etc Railway Turntables and Pivot Bridges. Gifford 
Injectors, Sellers’ Improvements. New Patterns. Simple: Effective. 


NEW YORK OFFICE, No. 79 LIBERTY STREET. 


WATTS CAMPBELL  &, “~~ 


N. J. 


MANUFACTURERS OF 


Improved Corliss 


STEAM ENGINES 


In Full Variety. 
Sizes varying from 30 to 2000 H. P. 


= _ Horizontal or Vertical, Direct 
le Acting or Beam, Condensing, 
= Non-Condensing or Compound. 


Send for Circular. 


Almond Drill Chuck, 


Sold at all Machinists’ 
=f Supply Stores. 


T. R. ALMOND, 
84 Pearl St., Brooklyn, N.Y 



























Hydraulic, Steam, Belt, 
and Hand Power, 


With most approved ee | 
Devices such as 


AUTOMATIC HATCH DOORS, 
PNEUMATIC SAFETY CLUTCH, &c, 


ALBRO-HINDLEY | 
SCREW CEARING. | 


411 & 413 CHERRY ST., Phila, 
Branch Office, 108 Liberty St. N.Y. 





Eanes, TAYLOR MFG. CO., Chambersburg, Pa. 


(Please Mention this Paper.) 


DRCESTER MACHINE SCREW CO. 

















| YY 
Mt LIBERTY ‘st NEW YORK 


MANUFACTURERS OF 


STAN! ose? MACHINE SCREWS. 











TOOLS for Machinisis, Amateurs, Jewellers, Model 
Makers, Blacksmiths, Carpenters, Coachmakers, ete. 
Send 20 cts. ~ ne by Metal Worker's ( — 300 Pages. 


Wood Worker's Catalogue free. 
TALLMAN & Me FADDEN, Philadelphia, Pa, 











TEAM PUMPS, AIR COMPRESSORS, 

Friction Hoisting Engimes, Vacuum Pumps 

and Condensers, General Machinery, Steam En- 

gines. Capacity to bore cylinders 110 in. diameter 
and turn Fly Wheels of 24 feet. 


The Norwalk Iron Works Co., 
SOUTH NORWALK CONN. 


A.F. CUSHMAN 


MANUFACTURER: 


Machinists, Engineers, Model Makers 


and alle 4 isses of Mechanics can find 
TOOLS to suit them at 


184 to 188 WASHINGTON STREET, 
BOSTON, MASS. 


A. J. WILKINSON & CO. 


CATALOGUES FREE. 


A.M. POWELL&CO,, 









Tec: Sizes, Independent, 4Jaw 
mbination piversal Geared 


es, anc 
Centering and Drill Chucks. 
BEND FOR CATALOGUE. 





HARTFORD .CONN.U.S.A. 
THE HOLLAND LUBRICATOR, VISIBLE DROP, 


te guaranteed to be 
. A perfect insurance 
against the cuttting of 








W Valve-seats, Cylinder 
orcester, nee» and Governor Valves 
of the engine, 


— ACTURERS 0 


Dron Working Mir he, 


. It will pay for itself 
ma 6 months’ in saving 
of cil, coal, and packing. 

3. It willinsure more 
speed ... the revolutions 
orthee ngine, say from 
to 2 strokes per minute, 
thus increasing the power of the engine. Manufactured by 

HOLLAND & THOMPSON, 217 River St,, Troy, N. Y. 











ENGINE LATHES 


16 


inch to 80 inch Swing. Fox, Turret and Speed Lathes 
PLANERS <> 


To Plane 22 to 82 inches Square. | ‘Swivel Head Engine Lathes, 
Chucking Lathes, Pulley Lathes, &c, 


(18 and 26in. from new patterns.) 
Circular. | 


GEORGE GAGE, WATERFORD, N. Y. 





}2""Write for Prices and Descriptive 
DREDCES 
guaranteed to excavate 50 per cent. more material 
from hard bottom than any other machine. 
EXCAVATOR 
has a capacity of 4 cubic yards per minute in gravel. 
Has proved very efficient and n 






desirable in (he hardest hard- 
pan. Derrick lifts 8 tons, 


Boom Dredge, 








Combined Steam Excavator and Derrick Car. 
OSGOOD & MAGNAUGHTON, 
ALBANY, N, ¥., Patentees, 
Successors to RALPH R. OSGOOD, Troy, N. Y. 


PORTER-ALLEN HIGH SPEED ENGINE. 


480 WASHINGTON AVE., 
a. PHILADELPHIA. 
MACHINE 00 The Springfield Iron Co,, Spring- 


field, IlL, and The Otis Steel 
Sole Manufacturers. 







Works, Clev: ‘land, Ohio., each re- 
cently ordered their THIRD Por- 
ter-Allen Engine. The Cam- 
bria_ Iron Co., Johnstown, 









Pa,, have put in, during the 
past year, their EIGHTH 
Porter Allen Engine, being 
100 H. P. to run electric 
lights. The first Porter- 
Ailen plant put in these 
works, six years ago, for roll- 
ing mill purpose Ss, with same 
= ‘boilers and engines rela- 

tively equivalent to the for 
~ mer, doubled the output of 
the Works. 





|). ELTUT TL, 
Dee 


KMAN ST. NY. 


Vein 
\WW/00D-WORKING JACHINERY,9 PS 
sy ra, 
Universal Wood Workers, Planers, Matching, 
Moulding, Band and Scroll Sawing Machines, 


Carriage, Wagon and Wheel Machinery, etc. 


BENTEL, MARGEDANT & CO., 
HAMILTON, OHIO, U.S. A. 


Bass Fluid Pressure — 


Steam, “Water, 
Kir and Gas. 


Automatically re- 
duces the pressure 
in pipes to any 
sired extent. 


ROSS 
VALVE 
co. 


652 RIVER ST. 
TROY, N. Y. 
For Superiority il Drilling Soft or Hard, Thin or Thick Metals use the 


PATENT FLUTED DRILL. 


For Lathe Work it is unexcelled. 
re aming, or to ee arsink, the his 
are given. Made by 

UNION ‘£WIST DRILL CO., 9614 Summer St., Boston, Mass. 


Agents for GAGE'S SELF-TIGHTENING DRILL CHUCK. 
S. A. SMITH, Agent for the West, 154 Lake Street, Chicago, Ill. 


(PRIOET DRILL 


No Key or Wrench Required, 
16 to 60 Inches Swing 





= Ath) 








eau PAG =} 


THE HENDEY MACHINE CO. 
TORRINCTON, CONN. 

/15, 24 and 30 in. Shapers. 

4 ft. x 16 in., 5 ft. x 20 in., 6 ft. x 
24 in., 6 ft. x 26 in., Sft. x 26 in. 
and 8, 10, and 12 ft. x 30 in. 

| Planers. 

5 ft. x 12 in., 6 ft. x 12 in., 6 ft. x 
15 in. and 8 ft. x 15 in. Hollow 
Spindle Hand Lathes. 


AMATEURS’ HAND PLANERS, SHAPER AND 
PLANER CENTERS, SLIDE RESTS, &c. 



























In boring, counterboring, 
che st testimonials 











CURTIS 


Prossure Regulate 


For Steam, Water aud Air, 
MANUFACTURED BY 
Curtis Regulator Co. 
51 BEVERLY ST., 


- Mass. 


BORING 


AND 


DD TURNING MILLS, 


To Swing, 48, 66 & 84 in, 


H. BICKFORD, 


Boston, - 
GENERAL AGENCIES: 
109 Liberty St., New York. 
925 Market St., Phila., Pa, 
80 Market St., Chicago, Il. 
Cor. Holliday and Saratoge 
Streets, Baltimore. 





Ohio. 


THE DUPLEX INJECTOR, 


THE BEST BOILER 
FEEDER KNOWN. 


Not liable to get out of 
order. Will lift water 25 
feet. Always delivers 
water hot to the boiler 
Willstart when it is hot. 
> Will feed water through 
a heater. Manufactured 


Cincinnati, 





KOK A | 
COMBINED 


Punchand Shears: 


m of beautiful design, of great stre ngth 
® and capac ity, and thoroughly reli- 





yFEED 


D Lambertville Iron Works, 








LAMBERTVILLE, N. J. and for sale by 
JAMES JENKS, 
SCHUTTE & COEHRING, Detroit, Mich. 
Manuf’s of 





KORTING ECLIPSE a ENGINES 


Stationary 
Engines 
5 Tron and Steel 
For Steam Engines and Pumps. Boilers. 
Requires no Air Pump and no founda. Lee 
Mena Only 15 ft. height of waterrequired Px rtable Cir- 
from level of water supply to discharge cular Saw 
ipe, instead of 34 ft., whether above or be, Mills. 


ow engine cylinder. * Has fewer parts, and 
is lower in price than any other condenser. 
Send for circular giving full information. 


Offices and Warerooms ; 
12th and Thompson Sts., Philadelphia. 
A. ALLER, 109 Liberty St., New York. 
A. F. UPTON. 7 Oliver St.. Boston. 


PORBES f) (URIS, 


BRIDGEPORT, CONN., 


Manufacturers of 


FORBES’ 
PATENT 


DIE STOCKS 


For threading and 
cutting off pipe with- 
out the aid of vise. 
Only one man _ re- 
quired to thread 6 


Threshers & 
Separators 





Send for Catalogue and say where you saw this, 


FRICK & CO. 


Franklin 





Waynesboro, 


“OTTO” CAS ENGINE. 


Cco., Pa. 
























inch pipe. 





Write for 


laa Y tat ; Manufactured by 
and Cata- SCHLEICHER, SCHUMM & CoO., 
a syiw’ “logue, 33d and Walnut Streets, Philadelphia: 
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THE HARTFORD AUTOMATIC _CUT- OFF ENGINE. 


Close regulation and best 
attainable Economy 
Fuel. Circular and Prac- 
tical Treatise on 
Engineering sent on ap 


plication. 
THE 


HARTFORD 












Built for Heavy and 
Continuous Work,and 
adapted to any re- 
quired speed 


i) 


COMPANY, 
HARTFORD,CONN. 
New York Office, 

* Rooms 72 and 73, Astor House. 


i eo 
<r 








The BUCKEYE AU 


Trade circulars and prac- 


TOMATIC CUL-OtE 


4 CONTRACTS 
PROMPTLY 
EXECUTED. 


tical treatise on Steam En- 


gineering free by mail, 





These Engines are carefully constructed for heavy and continuous duty, at medium or high rotative 
speeds. Highest attainable economy in consumption of steam, and superior regulation guaranteed. 


Address, BUCKEYE ENGINE C0., Salem. Ohio. 


“The Only Fertect™ 
BUFFALO 
PORTABLE 
FORGES. 





Gear 
Cutting 


The Lightest, -WD : 

Strongest most Ca Machine 
durable, easiest Las S a 
working, and g@< = 
in every way aes 
mS 
The Best Portable Spe 
Forge Made. e4< 
BUFFALO — 


FORGE CO. 
Buffalo, N. Y. 


he Pusey & Jones 60., 


) WILMINGTON, Del. 


RUILDERS OF 








Planers, Gear Cutters, Shapers, Slotters, 
\ HYDRAULIC OIL PRESSES, and VENEER 
CUTTING MACHINERY, SHAFTING, 


WARK, N.J., Manufacturers of 





.] 
4 


NE 


EWES & PHILLIPS’ IRON WORKS, 


H 


ys ("he Allen Patent High Speed Engine, 


Both Condensing and Non-Condensing. Hign economic 


duty and fine regulation guaranteed. Tubular Boilers and 
Steam Fittings. 

Boilers, Tanks, Machinery for Rolling Mills, 

Punches, Shears, Riveters, Angle Iron Cutters, 


1 Ss. ASHTON HAND, 
Cranes, and heavy Iron Work generally. 


ron Working Machine Zool 








MAKER OF FIRST-CLASS 


ENGINE LATHES 


Is now in position to put on the market 









{2 in. x 16 ft. and 20ft. Triple Geared Engine Lathe 14” ENCINE LATHES OF NEW DESICN 
Ames. New. P . = 

33 a. : 18 ft. Engine Lathe. Fifield. New. Ames, guaranteed to be equal in material, design and 

24 in, x 10, 12, 14 and 20 ft. Engine Lathe. New. workmanship to the best ever offered. 

24in. x 10in. x 12 ft. Engine wb athe. Fifield. New 

20 in, x 8,10, Rand 14 ft. ‘** Ames. New 

20 in. x 10 ft. Lincoln Engine Lathe. Good order. +) 7 

17 in. x8 ft. re - or ao ” r Vanhan 

16 in. x 5 ft. Thayer + Ni ; (il iy Fherhan ’ 

16 in. x 6, 7, 8, 10 and 12 ft.Engine Lathe Bridgeport . 

2in. x W%4in. x7 ft. Planer. Brettell. New. 

24in. x 27 in. x 6,7 andS8ft. Planer. Ames. New. 

22 in. x 22in. x5ft.Planer. Ames. New. 

Zin. x 444ft. Planer. Lincoln. Good order. 

l6in.x 16in. x 42in, “ Bridgep rt. New 


12 in. Stroke Crank, Belden. ¢ 

9 in. Stroke Shaper. Hewes & Phillips. 

15 in. and 24in. Stroke Shaper. Hendey. 

12 in. Radial Drill. Box. New. 

16, 20, 22, 26, 30 and 36 Upright Drills. Prentice. New. 

2.3, 4and 6 Spindle Gang Drill. 2ndhand. P. & W 

No. 2 Lincoln Pattern Milling Machine. Ames. New. 

No 2 Screw Machine, wire feed. Secor. New. 

No.. 3 Pe P. & W. Second-hand. 

One 12 in. x 12 ft. Vertical Engine. N. Y. 8. 8. Pow. 
Co Second-hand. 

One Sin. x 8 ft. Vertical Engine 
Co. New 


Second-hand. 
New. 


Gear Cutters, 


NEWARK, N. J. 


Fitchburg 8. E. 
New York Agent, 


Brown & Sharpe Manufacturing Co. 
Bradley Hammers, 
Write full particulars of what is wanted. 


EK. P. BULLARD, 
14 DEY ST., 


NEW YORG. | 


of | 


Steam | 


ENGINEERING 


ROBT. 





WETHERILL & C0., CHESTER, Pa. 


Corliss Engine 


Builders, 


Condensing, Non-condensing, 
and Oompound. 


A HIGHEST EFFICIENCY AND 
GREATEST ECONOMY, 


‘Boiler Makers. 


Hydraulic Riveting, 








IRON WORKS. 


A. WELCH, 


Manufacturer of 


Patent Automatic 


Mest ue 


Lambertville, e2. 








TT Fi EI 


GALLOWAY BOILER. 


Safety —Economy in Foel—Low Cost of Maintenance —Dry Steam without asia 


Correspondence Solicited. 


EDGEMOOR IRON CoO., 


Address, 


Wilmington, Del. 





Sendfor ¢ With 

Catalogue fi) 
ana 

Prices. 






TLAS 


een S.A. fe 
MANUFACTURERS OF J 


» STEAM ENGINES 
BOILERS. 


CARRY ENGINES and BOILERS IN STOCK for IMMEDIATE DELIVERY ~ 


ENGINE < 
WORKS / 












JUNE 5, 1883. 
1 Engine Lathe, 141n. x 6,7 & 8 ft. Grant & Bogert. 


18 in.x8 & lu ft. Lodge & Barker*‘ 
each Engine Lathes, 20 in. x 10 and 12 ft, 
“ 


24 in. x10ft. New. 
a ¢ 2in. x18 ft. New. 
“6 * 24in. x12, 14and16ft. New. 
ss * llin.x4ft.&65ft. Prentiss. New. 
each. Plain Engine Lathe, 161n. x 4 ft., & 6 ft. “ 
15 in. x 4ft. Turret Lathe. Lodge & barker. 


13 in. x 4 ft. Turret Lathe ; 
Fox Turret Lathe, 16in.x 6 ft. Loage & Barker. New. 
Planer, each 24 in, x 24 in. x 5x 6 ft. Second-hand, 


ge ee ere ee eee 


22 in, x 20 in. x 5 ft. new 

“6 Min. x Min. x6ft. Hendey. - 
“ 26 in, x 26 in. x 7 ft. < 
66 30 in. x 30in. x 8ft. 2nd Hand. 
66 36 in, x 36in.x 10 ft. Good Order. 

1 16in. Lever Table Drill. New. 

1 each 16, 20, 22 & 24in. Upright Drills. Prentiss. 

1 19in. Upnght Drill. Blaisdell. 

1 each 25, 28 & 34in. B. G. & 8. F. Dril’s. Blaisdell. 


1 each 9 and i2 in. Shapers. Prentiss, 

1 each 10 and 15 in. Shapers. Gould & Eberhardt. 

1 each 15 & 24 1n, Shapers, Hendey. New. 
Full assortment Milling Machines, Spindle 

Drills. &c., of Garvin’s 

1 each Nos, 2 & 4 Screw Machines, Wire Feed, Jones 
& Lamson, 

8 No, 2 Lincoln Millers, 

2 No. 2 Lincoln Millers. 


Good order 
New. 


1 Hand Lathe, 12x 4,5 and6ft. New. 

1 Hand Lathe, 16in. x 6and7ft. New. 

1 Boring aud Turning Mill, 72in. 2 Heads, New. 
1 Boring and Turning Mill, 50in. New. 


1 Horizontal Boiler, 4 ft. x 14% ft. 

1 Pond Index Miller. 

1C utting. off Machine to take sizes to 5 in. 

Gray’s Screw Machine, to take all sizes to1 in, 
2-Spindle Edging Machine. Good order. 

each 3 and 7 Spindle Nut Tapper. 


All kinds Machinists’ Small Tools and Supplies, 
NEW YORK AGENCY OF THE TANITE CO., AND 
FOR THE “NEW POLISHED ” SHAFTING. 
H. PRENTISS & COMPANY, 42 DEY ST., N.Y. 


ard HYDRAULIC GOVERNGR, 


FOR STEAM ENCINES, 
The Most Perfect Governor Known. 


RUNS IN OIL. 


Guaranteed to ac- 
curately regulate 
yj all classes of en- 
gines. 

Illustrated and descriptive 
Catalogue sent on application. 
Correspondence solicited. 


W. H. CRAIG & CO. 


Sole Manufacturers, 


LAWRENCE, MASS, 


Good Order, 












New & Second-Hand Machinery. 


le ach te ss 26 in.x 9, 12 & 14 ft.Grant & Bogert 
és 45in. x15 ft. Good Order, [New 
se bed 36 in. x 12,17ft. New. 
“ se 151n.x 6 ft. New 
oe “ 14in. x5 & 6ft. ae 
ae " 16in. x6, 7 & 8 ft. > 
“oe o 





| square. 
order. 


WwM. MUNZER, 


Manufacturer of 


IMPROVED 
CORLISS 


<> St AV.Cor. 30th St. 
New York, 








Bl bg oo 


E. G. FELTHOUSEN, 


Manufacturer of 


Patent Flue —— pers 
Ratchet Drills, Gauge Cocks, cylinder dil Pumps, &e. 





CONSTRUCTION 
Best and Cheapest Flue Scraper made. 


Cc. M. MORSE, Eastern Agent, ° 


SIMPLE, 





Office, 12 CORTLANDT ST., N. ¥ 
FOR SALE. 
We have the following second-hand Machinery 
| for sale, viz. 


One Iron Planer, to plane 
It is powerfully ge 


24 feet long, 62in. x 62 in 
vared, heavy and in good 


One Planer to plane 15 ft 

One Tron Planer, to plane 
in fair condition. 

One Tron Planer, to plane 12 feet long, 30 in. x 30in 

One Engine Lathe, will take 14 feet hetween cen 
ters, and swing 53 in over ways, has hollow spindle, 


long 51” wide verygood 
12 feet long, 36 in, x 82in 


and is adapted for both turning and boring, with 
countershaft. Complete 

One Engine Lathe, will take in 11 feet, 6 inches 
between centers, swings 48 inches over shears, and 
32 inches over carriage. It has internal gear, and 
cross-feed, with countershaft All complete 

One 38ft bed, 9in, Foot Power Screw Cutting 
Lathe, with tools. 

One Slotting Machine, 12 in. stroke, slots to the 


center of 46 in. 
feed motion. 
One Combined Power Punch and Shears, to punch 


Adjustable table and universal 


54 and &, and shear 4 in. iron 

Three No. 2 Pratt & Whitney Milling Machines 
Very good. 

One No. 3 Pratt & Whitney Screw Machine, very 
good 

One Axle Lathe, Fitchburg Machine Co 

One 13 in. Shaper, Lowell Machine Shop 


One No. 1 Brown & Sharpe Screw Machine 
Two 4 in Spindle Drills. 

One 3 Spindle Drill. 

One Pond’s double Miller, 


Send for List of New Machinery. 


The Ceorge means Machinery Co., 


| 121 CHAMBERS AND 103 READE STREETS, NEW YORE. 
\ 
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niversal Milling Machine. 


MADE BY 


SMALL 7 U 


SIZE 


PROVIDENCE, R.I., U.S.A. 


This machine has all the movements of a plain Mill- 
ing Machine, and, in addition, is fed automatically, 
at an angle to the axis of Spindle, and has an adjust- 
ment to stop at any required point. The knee can 
be moved perpendicularly through a distance of 14 
inches, and has a dial giving a reading in thousandths 
of inches. The Saddle, holding the Spiral Bed also, 
has a movement, parallel with axis of Main Spindle, 
of 6 inches, also indicated in thousandths of inches. 
On the Spiral Bed are placed a Head and Foot Stock, 
having centers upon which Reamers, Taps, Drills, or 
Mills can be held for grooving, etc., either straight or 
spiral, right or left hand. The Head, holding one 
center can be set at any angle between 5 degrees 
below a horizoz..al to a perpendicular position, and 
‘ wpon an Arbor inserted in the Spindle can be cut ang 
ular Mills, Cutters, or Bevel-gears. 


enuck which goes upon the end of Spindle. The 
Vise shown in cut has Jaws 5 inches wide, 1 inch 
deep. will open 2% inches, and can be clamped upon 
the Bed at any angle. ; 

(2 Illustrated catalogue sent per mail on appli- 
cation. 


BORING4 TURNING MILLS 
ean B, 6, 7, 8, 10, 12, 14 and 16 


FEET SWING. 


The Pray Mfg. Co., reports—‘‘ Can bore and 
turn a Pulley 8 feet diameter, 26 inch face, 
trim the edges and face the hub in 8 hours. 











| fs) 

a ey 
Buckeye Engine Co.—‘‘Can bore and turn a 

Pulley 12 feet diameter, 27 inch face, in 17 


hours, including handling.” 

= Porter Mfg. Co.—‘‘We are using your mill 
— for boring cylinders, and find it does quicker 

more accurate than any 





’ work and Lathe, Cylinders bored on this machine are 
absolutely perfect, as near as we can measure, 
NILES TOOL WORKS,"*oni6°™ 


ope 
RR 





Eastern Warerooms., S$. Sixth St., Phila., Pa. 


Woston's Duderential Pulley Blocks, 


CAPACITIES FROM 4 TON TO 10 TONS, 


THEY HOLD THE LOAD SUSPENDED AT ANY POINT, 
ALL SIZES IN STOCK. 


THE YALE & TOWNE MFG. C0,, 


Manufacturers, Engineers and Machinists, 


PRINOIPAL OFFICE AND WORKS, STAMFORD, CONN. 
SOLE MAKERS, 


SALESROOMS : 


NIW YORK—62 Reade St. PHILA.—507 Market St. 
BOSTON—224 Franklin St. CHICAGO—64 Lake St. 


40 page Catalogue cf Light Hoisting Machinery furnished on application. 
DIRECT BLOCK, GEARED BLOCK. 


LODCE, BARKER & Co., 


MANUFACTURERS OF 


PATENT TURRET LATHES 


WITTE CrBLASIITSG BASE. 
18 inch Swing Engine Lathes, and Small Turret Lathes, 


We have for immediate delivery one 26’ x 12’ Engine Lathe and 
one Mayo Bolt Cutter, cutting from 2 inches down, 


H. PRENTISS & CO., 42 Dey St., N. Y., Eastern Agents. 189 & 191 West Pearl St., Cincinnati, 0. 


THE BUFFALO STEEL FOUNDRY,"".'+‘° 
| 











7 








ORDERS AND CORRESPONDENCE PRATT & LETCHWORTH, 
SOLICITED. Proprietors. 


GRAY’S GRINDSTONE DRESSING MACHINE. 


OrFicE oF NILES TOOL WORKS, 

G. A. GRAY, Jr. & Co. Manufacturers of Machine Tools. 
’ We have tried your Grindstone Dressing Machine, and find it a first-rate 
tool. It keeps the stone perfectly true, in best shape, and the operation is 
quickly performed. Yours truly, R. C, MCKINNEY, Sec’y, 

Send for Circular and Prices, 
om. A. GRAY, JR. & CO. 
42 K. Sth St... Cinctnnatt. Ohin. 


Emery Wheels and Grinding Machines. 
THE TANITE Co. 


Stroudsburg, Monroe County, Pa. 
Orders may be directed to us at any of the following addresses, at each of 


which we carry a stock: 
NEW YORK, 42 DEY STREET. 
Minneapolis, 254 Second Avenue South. 


Boston, High and Oliver Sts, 
Philadelphia, 925 Market St. St. Paul, 316 & 318 Robert St. 
St. Louis, 209 N. Third St 


Pittsburgh, 137 First Avenue, 

Baltimore, 59 and 61 German St. St. Louis, 811 to 819 N. Second St. 
Indianapolis, 206 to 216 S. Illinois St. New Orleans, 18 & 20 Union St. 
Indianapolis, 184 & 186 E. Washington St. And 17 & 19 Berdido St. 
Cincinnati, Cor, Pear! and Plum Sts. San Francisco, 2 & 4 California St. 
Chicago, 158 & 14 Lake St. Portland, Oregon, 48 Front St. 
Chicago, 40 Franklin St. Sidney, N.S. W. 17 Pitt St. 
Liverpool, England, 43 Thy: “um pie, Dale St. 












(18 in. swing; 
\Screw Machines, No. “3; Hand Milling Machines, No. 3; Power Milling 
|Machine, No. 
'2, 3 and 4. 


\in. Planers. 


The Head can | 
* also be placed at a right angle on the Bed, and opera- 
* tions performed upon the face of work held in a | 


THE PRATT & WHITNEY CO., HARTFORD, CONN. 
BROWN & SHARPE M¥'G. C0. 


‘manufacturer's bench; Champion Drills; No. 0,1 and 2 Gang Drills, and 


Itiave Ready tor Delivery: 
Drilling Machines—No. 3 vertical; Nos. 1 and 3, manufacturers’ and 


|Double Head Traverse; 1,14 in. Shaping Machine; Hand Lathes, 12 and 
Cutting-off Lathes for 24 in. diameter. Revolving head 


3; Bolt Cutters, Turret Head, Nos. 2 and 3; National, Nos. 
No. 1 Screw Shaving Machine; No. 1 Screw Slotting 
‘Machine. 13 in. Grinding and 16 in. Spinning Lathes. 13 in. Plain Engine 
Lathes. One Double Connection Power Press. Index Milling Machines. 
No. 2 Horizontal and No. 3 Upright Tapping Machines. 16 and 18 
Have increased discount on Combination Lathe Chucks; 


| quotations on application. 
Can furnish at 3 to 8 weeks’ notice, 20, 30, 34 and 40 in. Planers. 


ROP FORGINGS 





BILLINGS & SPENCER CO 
HARTFORD, Conn.U.S.A 
424anNDe6 


Os. soc: 


CLAMP, DIE and COMMO) 





ALSO 
BILLINGS’ PATENT ADJUSTABLE POCKET WREN 
FINISHED SCREW on a 








PLATES AND DIES, [| T 
GENUINE PACKER 3 eee 
RATCHET DRILLS, | 42, 
BILLINGS’ PATENT mins, 
DOUBLE-ACTION \ | 
RATCHET DRILLS. TAP & BARWICK PIPE 
REAMER WRENCHES. WRENCHES. 


LATHE DOGS, 
COMBINATION PLIERS, 
BEACH’S PATENT 
THREAD-CUTTING TOOLS 













Billings’ Patent Drop Forged and Cold-Pressed Sewing Machine Shuttles. 
AND ALL DESCRIPTIONS OF 
STEEL AND IRON DROP FORGINGS, 


GRANT & BOGERT,) 3 


. FLUSHING, N. Y., 
Have 26 in. & 14 in. 


ENGINE LATHES 


READY FOR 


IMMEDIATE DELIVERY. 





MASS. 


TO 


DAVID W. POND, 


WORCESTER, 
Great Variety. 








SUCCESSORS 


Pond Machine Too! Co. 
Quick Delivery. 


New Designs. 





VOLNEY W. MASON & CO. 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 








s< 
Vt . 
e 


J. M. ALLEN, PRESIDENT. 
7. B. FRANKLIN, Vict-PREsIDENT. 
J. B. PIERCE, Secretary. 


E.E. GARVIN & CO. 


139 & 141 Centre St., New York, 
MANUFACTURERS OF 


MACHINISTS TOOLS, 


Milling Machines, | 
3 Drill Presses, 
Fee\> Hand Lathes, 
| Tapping Machines, 
. Cutter Grinders, &c. 


Photographs 






on a 











W. FIFIELD, 
NGIN= DA TELE SS from 





16 to 48 in. swing. Cuts, 


™ and Prices furnished 
E\ tion. LOWELL, MASS., 


ch 


GE 


Manufacturer o 








SEND FOR NEW ILLUSTRATED CATALOGUE 
containing descriptions of the above machines. 


The Babcock & Wilcox Co.’s 
WATER TUBE STEAM BOILERS. 











Branch Offices : Branc b Offices: 
srrnea Room 15, NEW YORK : GLASGOW . d Baltimore, Room 45, Cham: 
ladelph st. {80 CORTLANDT ST. 107 HOPE ST. § 


Syracuse, Room 15, White ber Commerce Building 
| Philadelphia, 32 N. 5th 


Chicago, 48 So. Canal St. 
NewOrleans. 60 Carondelet. 
| Pittsburgh, 91 4th Ave 


San Fra’co, 505 Mission St. 








MANUFAOTURER 


J.M.CARPENTER 6.28593 s== 
PAWTUCKET.R. Ie Pea iiiiiiiiii 








TAPS & DIES 














